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Wa D 0 2 -3

IMXM 1 109 ii (7. .4. 31 IS 11110 9 6 7 Qs5 IL S If 97QS4 321 It 9l, 7 .lWR! -.-t-1F7-3
RACK 96 D I "": I - -P- - -- .-.-

RACK 94 All JIC T 2:N D AN IA IJ CIT 31RDIIA WIYIA 3 JiI-T4THI A WI'YIA
TRACK 1ST O R D R M KS 2 N D - R 0 K

.= DI'PT R AFLT7.T1 IN ii i- .iiiiii iii

FIELDI U - T S R Q P L

0J~ 1 a. 3
SII 111#9 81 61@!514 3 21 S 111VIl 91617"14,15 '4 31 211'II i 10191g81 71(o5"4. :3 2 1 S 11 Il :1 9 8 , 1 5 4,

ONST44TS t ?Iii iiiii t ti ,i ti iii ti i li til iii'i'
DATA P RE VIo u S F X THIS H4H ORDER f!

PAREVIOUS 1PE0VOUS FIX 1 CE C- AL T D T D D TR A • A 1.J , C T i ii
T - FIX FIX TIME TIME TEES OF

U _ _ N 
-

-. 1-1,- 1. 1 1 131 1

" FIELDVE. T_ _S R Q I::T i P | N |

WORI 3

' CTR lI I I # 9 8 7 15141 !311 !1 S 111 9, 8 716 5 1 ,4.312 1 ds l it • eo9 s ,l ,"5~ 4-., 3 Z I qS 11 • 1 •I 9 8 7I4

CFMS • 

r t t t t t i i 'i'

DTA
DTO i 4J C T8 5 TH AW Y A 5 J C T A6 T HA WY 6JC.T AT TH AW YA
SO MT 

" 

t

FI ELD V U T S R Q P -

-CODE TYPEWRITER FUNCTION CODE TYPEWRITER FUNCTION

t TABULATE r CARRIAGE RETURN

jo BLACK COLOR PRINT A SPACE
S, RED COLOR PRINT t TRACK SWITCH AND -CLEAR

/ UPPER CASE I TERMINATE PRINT AND CLEAR

LOWER CASE i (iqnre) or (dOt)-NON-PRINT PAD CHARACTERS



3 * 5 7
i76543121 l•J 7 !413121s fl O 9 7 54132I[Sfl 19I7 5 43121 1S 19 S17& 4 312

THIS FIX A REVIOUS THIS FWYr4JC HA A5JC T T ~d• 1c 7 IwI J H lSITlil ! -!1• •••111'"•if

STIME IN SEC- I C STRIP 0 TIMEIT N L N0
THIS FIX THL.7 HOURTSS IA T EO EN S E ES EN T U P IN A MUTES Ac YE R PIR E V I 0 S FIX

M. Ho. COUNTER, COUNTER PU -M•l. A I I I Jj
7 L K H G F

PRINT-OUT FORMAT
GENERAL STORAGE BUFFER

r ! i !i I 1 1 1
a2N DAWI PREVIOUS I I IAl,,l .I

JI CT iii i r i FIXTIME t tItIt t 2JCT 3  D AWYA 3 JCTA 4 TH A W-Y A,6FLM D NLT
M L K J H G .. F

PRINT-OUT FORMAT
BLOCK TRANSFER BUFFER

3 4- s -7-

:I r ? A t i i i i I I III r r 11 T11 r'r

D ES Tr It tt t t t ~

p N M L KIJ HG F E D

NOTE: REFERENCE MUST BE MADE TO THE FLOW CHARTS TO DETERMINE
WHICH OR HOW MUCH OF ,THE DATA SHgWN IS ACTUALLY ADDED
TO THE FORMAT FOR A PARTICULAR STRIP.

'NOTE: BLANK AREAS IN THE FORMAT CONSTANTS PRESENTLYCONTAIN i's,
EAR BUT THEY ARE ALWAYS OVERWRITTEN WITH DATA AND MAY
CLEAR, CONTAIN ANYTHING DESIRED.

CTERS !

- -.



5 7 89<

54131211 S 11l1 9167re514321SI 1 918 7 (o 6 1I11498,76--32 11 9877 54*31ti
SISTART TEL.7 AOS T

.4CITI 7C T H A T TY i A A A Al ' T I FI A A. T I II E M I .A.,, I" 1, ,- ,.,, ,I ,., "" '. " ]F 'r -s II II II I. 7,, ,.. -. I ,a- I
"C ^ JI A .L.A•, I -A,

I" CI7THWY 1±8 J
STRIOI TIME TIME IN L N D NEXT FIX TEL.7 ADR STANCE g

SENENT U AI p INHRS A A MINUTES A10 V E A P ItE V 110" S, F11 X, CORD.FIX TIL:7 AON A FACTOR L
COUNTERP Lv IM. -, MH CIiJ~j _____FN AT I S -FI X

K HJ' iH G jF E D B A I

R

"5413121 S 11109617 S142L Sif 87 1G41312 I 111 9I71ol'432 I S ll1871e543 2 S

9-' 

-
-

I
i ii i i' i I' i r i i r / i il i I i I I i i i t i I i I i t / ii i i t t i i ili t I

I THIS LOW ORDERTWA 4 T HA W Y a A L A T A I A D A N FIX TIME 4 CHARAC:.-i CA T FLTI D N T i i i TY P E " NOAsRS TERS OF
I F I T H( R I ITHIS FIX

•JH G E C B. .

7 9 9
5413a1s217•15s1a91•s1•5432154I 9s765M- Si9765321S 1110587,6543271 S

j il'~ i i i • • li i i i r rd l r r 1I* r r 1, i' :i' i' ' i, i i t , /I X

SP E:D t t t t9EST1 S TISTW OR D:- RM KS 2 N D W OR D RM KS

H G F E70 D C B A

"0 THE FLOW CHARTS TO DETERMINE
DATA SHOWN IS ACTUALLY ADDED
ICULAR STRIP.

,T CONSTANTS PRESENTLY.CONTAIN i's,
!WRITTEN WITH DATA AND MAY
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450 491 452

BRING TABLE END PROCESSINU PO BYPASS DATA D0

2 FROM • •AFTER PRINT- !["• 4,--NOT NEEDED
GENERAL4I T O MA D E • O U Ti -- I

607 603 02 Uli V'4 663 412 UVi 930 502 495 UVL ai

ENTRY POINT FOR THE RIDER ENTRY POINT FOR THE RIDER ENTRY PO
STRIP FOR AN ENROUTE STRIP FOR A PROPOSED PROPOSED
FLIGHT PLAN. DEPARTURE FLIGHT PLAN. FROM AND

503 504 505 500 507 Coe

PUT THIS StRiP'S PUT THIS STRIP'S PUT THIS STRIPS BRING LAST PUT TAILORED BRIM
P0 TAILORED ROUTE TABLE 2 INTO TABLE 7,TABLE 1 STRIP'S TAILORED I 6IROUTE ONTO' STRI

7 INTO TEMPORARY TEMPORARY ANO REMARKS INTO ROUTE OUT OF WORKING TRACK OUT
STORAGE STORAGE GENERAL STORAGE GENERAL STORAGE sloT

94Z 8M 66Z ITS 9BZ AM 67 ITS 19 7TZ 8M OZ ITS AD1 199 008 LAL -OZ f 941Z BTS 01I

ENTRY POINT FROM NSP PUT NEW STRIP DATA IN TEMPORARY STORAGE AND REPLAC-E IT WITH THE LAST STRIP DATA FROM GENER1
OUT. LAST STRIP MUST BE 0
REPRINTED BEFORE CONTINUING
PROCESSING THIS NEW STRIP.

409 500 501r--• BRING ALL 3 FIELD PLACE THE TYPE- •_,PLACE THE TYPE-i
{ O \_hPATTERNS OUT OF To PO WRITER PRINT-OUT JWNITER PRINT-OUTi./•

•GENERAL STORAGE TO -CONSTANTS ON TH E 1CONSTANTS ON THE[-

PATR RC ss BTB

"020 119 560 690 77Z & 98Z BTR 76Z IM OZ BTT .

PICK UP PROGRAM *SELECT 2 FOR SELECTOR
T-11 ON PLUSBOARD. USED BY PLUGGOARD
ROUTINE TO SPACE THE AIRCRAFT IDENTo

"502 513 514 515 518

RESET POas P PUT THE TYPE OF PUT THE SPEED PUT THE ALTITUDE PUT THE COMPUTER
AIRCRAFT INTO INTO PRINT-OUT .INTO PRINT-OUT FLIGHT NUMBER

S9pa - T'° PRINT-OUT FORMAT FORMAT INTO PRINT-OUT
FORMAT FORMAT

513 502 513 UJV DBE 960 DOE ADS 96A 109 SZS 563 GO SR SZ5 S7C 10J 101 545

SET UP DATA
FOR A RIDER
STRIP.

_ _ _• .



493 404 405 496 497

PRINT APREIQ INSERT APREO Pa ROUTE ON'THE TO BYPASS TO TESTSTRIP ONLY - CODE ON 5 TAILORED ROUTE STRIP CONTINUA
STRI WORING RA.C COUTERROUTE

552 55. 494 UJ5 002 596 495 UJ5 8lZ 2 14Z STS 851 649 4198 UJ 706 683 401

ENTRY POINT FOR A ENTRY POINT FOR A I
PROPOSED DEPARTURE STRIP REQUESTED BY
FROM ANOTHER CENTER. FROM 'READOUT' ROU'

506 509 510 511 512

ALRDBRING LAST PUT TABLE 2 ONTO BRING LAST PUT TABLE 7, SET P04 11INTO STRIP'S TABLE 2 .WORKING TRACK STRIP'S TABLE _TABLE 1 AND -. TO RESTORE.
"10 TRACK OUT OF GENERAL TABLE I AND RE- REMARKS ONTO NEW STRIPS'

,STORAGE MARKS OUT OF WORKING TRACK DATA
GIFNFIAL STORALL T DT

9 4Z ITS 601 1Il 206 LAL 98Z NZ 91Z ITO ti1* 109 40A LAL 9SZ NZ 07Z STS 856 040 4g9 UJ5

TRIP DATA FROM GENERAL STORAGE.

6 517 518 519 520 521 522

YYES YE
PUT THE COMPUTER DOES TH I S MOVE TABS IN THE PLACE THE FIRST SET PO3Ob ARE THERE MORE ~ PLACE THE SEC

,FLIGHT NUMBER P FLIONT PLAN PRINT-OUT FORMAT WORD OF REMARKS TO INCLUDE THAN 12 CHAR- WORD OF REMARK
INTO PRINT-OUT CoNTAIN FOR REMARKS INTO PRINT-OUT REMARKS ACTERS OF INTO PRINT-BUT
FIRMAT REMARKS? FORMAT WHEN PACK- REMARKS? FORMAT

7C 101 101 S45 BOC 150 523 ZiS& lOR • iOF ATO 971 N 100 AT5 632 830 521 UJ5 072 091 -12 1Zi O0 lOC AN ,

10 10'

I10



-. . --- ,,,-•• •,:Z *--• •+ • , - . .. -- +• • *

495 496 497 408

PUT THE UNTAILOREO SET PO4lb STP4gST147ROT N'H I-•lTO BYPAS S TO TEST FOR;I• TO ENO
RTOUTE ON *THE TD DPAS
TAlLORED ROUTE STRIP CONTINUATION PROCESSING
WORKING TRA.Ck COUNTER ROUTE I P

91Z 8 14Z 195 051 049 410 UJI 728 603 496 UJ5 224 705 791 UJ5

ENTRY POINT FOR A DUPLICATE
STRIP REGUESTED BY A CONTROLLER
FROM 'READOUT' ROUTINE

511 512

.AST PUT TABLE 7, SET P141d
TABLE I TABLE 1 AND TO RESTOREIP
AN RE- REMARKS ONTO NEW STRIPS'

lUT OF W WORKING TRACK DATA

408 LAL 98Z tM 07Z ITS 850 049 409 UJi

519 520 521 522

PLACE THE FIRST SET PO3Bb ARE THERE MORE 1I1 PLACE THE SECOND P
WORD OF REMARKS TO INCLUDE THAN 12 CHAR- WORD OF REMARKS
INTO PRINT-OUT REMARKS ACTERS OF INTO PRINT-OUT
FORMAT WHEN PACK- REMARKS? FORMATI /ING DATA

71 /•••100 AT$ 632 030 521 U)5 27-2 691 ]523 ZJ-j 860 IO1C AT5

PO
10
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555 556 557 556

P0 PIED DEARPUT THAIOU 4IX CHAAC TIM 4 CHARACTES-E P80 I T HIOIXTM
10~~~TM FLITH PLN TESI RVSS-TE F PREV I IUS 12XIITR PRINT-IUT

IXT FOSRMAATN FIToI PRINT-OUT TIMEIAT
FORMATPAKD AT

0005 ~U 7176 55 J 107 000 101 LI81.7 976 I 0 97fi Isv AD$ 585 500 5IT ADS
523 550YS 2 55152

PUTN THE PRPSE * R H RESMIET POMBIN SETIOU PU6IE5NTE
PPISDDEPARTURE r TIME P 4 P0AA TIMSET UP 4 0 NRMAL PROPTOSED X IM

INIX PRINTOUT 1 I AT FIR AN DEPARTU 'FRE STRP
FIRMAT APRE MATRI

II 7 36 55 40 J5 97 5 551 P55 1 0 3551 UIS 97 F 603 530 ADVJTS4 BI 0
542. 553 554

PUT RED CULORSE PUTE Poll SVET SET 44
DEATUETIEP ID E ITOU PIR O C NOUT RMFLHTO TIS E ND

*~AT FB. . I TIANE FI" H3OMIER NPARIT-R SRP.OE N
INTO PINT-IU PRINT-OUT

FORREST I1

534 535 536 55753

ARE~~~~U REDR 1I& PV PUT THOVIETRRIEUPE AE STI SETR 1`41
P0DIIT T TEAICRFTIDNT UB I PIN- OT E P0, CPTE OTI IE PRNTED
14IN AIRCRAFT DENT- INUMBE PRA-U ORA O 5INT E -lPROCSINT?

CIRMAT AIRCRAF IDEFOMAT.E

5523 NO0 10YESDE I T$ 2483 3 J

IDENT.~~~~RE ANDI PUT A0DI U L RIA 0 F

NORMAL PROOSM

53D 5O5 537 72753\Y1S _No



'ET P 802 b T IIN CLUDE THI.1 P
TIME IN
PACKED DATA 1

585 580 527 UJS
527 328 529 530 531 532

ARE YES
PUT THE MINUTES PUT ASPACE BETWEEN PUT LOW ORDER 4 THERE MORE THAN

PD OF THIS FIX TIME THE HOURS 0181TO Po CHARACTERS IF FIX 4 CHARACTERS IN
12 INTO PRINT-OUT PUT SFACED HOURS 1IDENT. INTO THIS FIX

FORMAT INTO PRIHT-OUT _ DP'RINT-OUT FORMAT IDENTIFIER?
FORMATI

GOT 174 $0OT ADS 104 301 110 LSS 901l SIC ATE S811 17A 953 ADS 150 97B 534 ZJ5 000 11

NO

) NORMAL PROPBSED Po
BEPARTURE STRIP. 1

13 5540

'UT Ot OVER SET PS45 APRES STRIP IN A
OMNPUTER FLlINHT TO ENDP PROPOSED DEPARTURE
lUMBER IN PRINT- RCSII1 FROM ANOTHER CENTER.
IV1 FORMAT AFTER

PRINT-OUT

E 8m~ 10i ATO 224 003 534 ViS

ON ýA
SED

W-EST OR SOUTH BOUND

50.531 540 541 542

NO
Is THIS STRIP 4t REMOVE RED COLOR 11ENOVE RED REMOVE'RED REMOVE RED COLOR
TO OEf PRINTED CODE FROM PRINT- *, COLOR CODE FROM COLOR'CODE FROMý CODE FROM PRINT- P
IN RED PRINT? OUT. FORMAT PRINT-OUT PRINT-OU1T OUT FORMAT 1

000 LIE 17E 752 543 ZjS ISO M OV ATE ICA 102 IDA 'OWES O M' OS 111 -545 100 IOV ATE

Y ES.

EAST OR NORTH BOUND
Po FLIGNT SRt APREG ON

1 ROPOSED DEPART11RE

FROM ANOTHER CENTER.



530 531 532 533

-ARE 
YES

PUT LOW ORDVER 4 THERE MORE THAN PUT HIGH ORDER4P0 CHARACTERS IF FIX 4 CHARACTERS IN4 CHARACTERS OF FIX PO
IDENT. INTO THIS FIX EIDNT. INTO 1:
PRINT-OUT FORMAT IDENTIFIER? PRINT-BUT FORMAT

105 07A 0i1 ADS 150 971 534 ZJ5 000 i11 000 LI5 085 301 W 11 A05

NO

PO
14

"41 542

REMOVE REO REMOVE RED COLON
COLOR CODE FROM_ ©C'ODE FROM PRINT-
PRINT-TUT OUT FORMAT 18
FORMAT

ON ION 111 545 180 IOW ATT

3 Appendix X
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543 544 545 546 547 548

YES

PUT THE DEPARTURE PUT THE IST AIR- IS THERE MORE PUT THE 2ND PUT THE 2ND AIR- RES
P0 POINT IDENT. INTO -o WAY AND J UNCTIOIN ROUTE FIR THIS JUNCTION AND WAY INTO PR INT PII2

18 PRINT-OUT FORMAT INTO PRINT-BUT STRIP? TABS INTO PRINT- :BUT FORMAT
FIRMAT BUT FORMAT

96U LM SOP AT5 *4T I~ SN AT5 150 00R 5.00 XIS. 102 001 001 AD 0. 40 0D1M, ATS 561 5600

Ne 500 561 562

P0 RSETp~j PUT AN ADDI-
Po20 TIONAL CARR IIA IE_

20 2a RETURN INTO
PRINT-OUT
FORMAT

561 560 561 UVia IBN 8 M10 A-TO 187

MOVE PRINT-OUTLDATA IN ISO'

PREVIOUS FIX TIME IN 000 N1
MOVE PRINT-OUT DATA IN 9OO

SOS seB

007 13t 05 AT$ 000

509 SID503

rOT.3b SE ~jbTIi WORDS WAS T
TO COVER ___oCOVER UNUSEI 10 01. 102 AND *CTTY

IP I EV I
PRN-U FRA ARE NIT USED. SEOMEI

5755576 377 578 570

IS THERE MORE YES PUT THE 6TH AIR- IS THERE MORE YES~ PUT THE 6THI PUT THE 7TH AIR- IS TI

Po ROUTE FOR THIS WAY, OR DOTS 0R ROUTE FOR THIS " JUNCTION INTO WAY AND JUNCTION, ROUTI
STRIP? DESTINATION, STRIP? PRINT-OUT OR paTs OR DES- STRII

19INTO THE PRINT- SRFORMAT TINATION. INTO
IIT FORMAT PRINT-OUT FORMAT

013 111 581 Zig 94L 10 lO AT$ 0491001 501 ZJ5 i900 W~t 1OU Al5 04J M8t IOP AT5 Sol I

Sof 0 502

SET P836c TO SET P135c:TO ITO WORDS
COVER UNUSED COVER UNSE P 102 AND 103
PRINT-OVT PRINT1-OUT 23 FARE NOT USEO IN
FORMAT AREAS FORMAT AREA 3 TNE PRINT-OUT FORMAL.

020 011 502 UJ5 817 027 500 UJS5



MOVE PRINT-OUT DATA IN USE 81OWN TO COVER UNUSED WORD 0.

187 1OIS AT5 080 NZ 387 AT5 100 tffit 088 ATS 7547 548 58 o50 7 57152

YES YES
PU TE HDAI- EST S HEE IR # PUT THE 3RO AIR- PUT THE 4TH AIR- IS THERE MORE =; PUT THE 4THPU H N I- RST I HR IE WAY AND JUNCTION WAY, OR DOTS IR ROUTE FIR THNIS JUNCTION IN

W AY INTO PRINT- __w P3201 ROUTE FIR THIS INTO PRINT-IUT r0-DESTINATION INTS STRIP? PRINT-OUT FOUT FORMAT STRIP? FORMAT PRINT-OUT FORMAT

048 OMEIM AT$ 561 560 568 UJ5 040 756 585 ZJ5 100 18J AT5 94P $EN AtE 14N O91 586 Z.15 000 101

561 5.62 583 564 Ne

PUT AN ADOI- .~ ;~\P

TJINAL CARNIASE---,P
RETURN INTO 223
PRINT-OUT
FORMAT

___SN3ZE05 084 AT! 000 8 0015 AT5 1SO 108 500 535

MOVE PRINT-OUT'DATA IN 050' DOWN TO COVER UNUSED 'WORDS 4, .5 AND I.

PREVIOUS FIX TIME IN 051 WORD 4;.PIT
MOVE PRINT-OUT DATA IN IS$ DOWN TO COVER UNUSED WORDS 5: AND04.

565 566 567 .

PO
23

007 005 AT$ 00088 089 ATE 000 307. 500 535

WSTEESETRIP?2 OUT FORMAT TO PLC DETNONO RN-U
TINATION INT TTHE PRPEL FORMATE OPO 031

PRINT-OUT FORMAT ORATU FNU

577 508ao51 8 583

) -Pf1 A AND 103TN ROUT CI NREFO ETO N OVERIT UNUSED OU CORVER UNUSEDAIWA

3 INARE NOT.E INTO FORMA AREAS RL FORATMATS~
PRINT-OUT FORMAT. EMN?2 RN-U 2PITOT2

ODE N 524 S0IBS036D.50 I



UNUSED weRl I.
5.7

-am. PO
K23

98 M 068 AT5
570 - 571 YES 512 573

PUT THE 4TH AIR- IS THERE MORE PU H 4TH PUT THE 5TH AIR1-
WAY, 0R DST$ 1R ROUTE FIR THIS JUCIN INTO WAY AND JUNCTIO N

4-DESTINATION INT STIP PRINT-OTFRA O OSO E-1
PRINTSUT FRMATTIHATION INTOM
PRINT-UT FOMAT IPRINT-OUT FORA

84P 8m ION ATS 84N out 588 ziS 100 1 FUA AT5 14M 8 l OT AT5

PO

233

7535

IN ACHIF NES'4.MTRES Ts PO 23,
ITS WORDS 100, 101-,.102 AND 103 IN THE
FRINT-OUT FORMA:T ARE. NIT. BEING..USED:.

TB...............................................

03ITS NORD
USED IN PRINT-.~
O3' -l.UT FORMAT

5 503 584

A- MOVE TABS IN PUT iiESTIMATIIN SET PB34b TO
T- PRINT-OIUT FORMAT P0O OR LAST AIRWAY COVER UNUSED PO

TO PLACE DESTINA- INTO PRINT-OUT FAPINT-OUT
TION ROPERY 27 FORMAT FORMAT AREAS2

A T5 IOR lM OF AT5 14H ION AT5 643 824 510 UJ5

rT P834d TO SET P8259 T01 .3
iVERI UNUSD P COVER UNUSEDP
IINT-UT 2 PRINT-BUT 2
IRMAT'AREAS FORMAT AIEA;j

024 500 Vii5 043 004 588 UJO

Appendix X
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Mal 625

PLACE AN UPE MOVE
CASE 'X' INTO ( P0 P0 RETI
PRINT-0OT FORMAT 24T

1.4 101 0,0 3 535 Iee

588 50g 0=0 'O S24

RESET P8 -7 IS THIS STRIP 0' RESET RESE

23 C

0i.i ul~ 71 753 601 ZJS 605 604 624 U1V25i2405SJ

STO WORD 104 IN PRINT-OUT FORMAT
IS NOT BEING USED.FOR COOROINATION OR
APREG STRIP CODE.

602 603

PLACE AN UPPER REStT
CASE 'A' INTO P034PPRINT-OUT 42(2p~bFORMAT

103 IDA ION AD 5 625 824 004 UJ5

004 605 BOO 1111 12

RESETMOVE CARRIAGE RESET RESET ' 1

0PO25 RETURN AND TABS P035O P030LIN PRINT-T

FORMAT

605 004 805 UJ5 IOR NZ ION ATO 828 627 511 UJ5 012 611 012 9J5 104

ITO WORD 104 IN PRINT- 
Big

OUT FORMAT IS BEING USED
FOR EITHER COORDINATION OR
APREG STRIP CODE.

104
620,

BTB WORD 103 IN THE PRINT-OUT 30C
FORMAT IS NOT BEING USED.

607 6of 609 611 04

SET

P0p0 P0371

25b 26

104 t 103 AT5 105 t 104 ATS 100 t 105 AT5 83u 632

"A L OF THE OTO
P0 P0 WORDS IN THE

PRINT-OUT FORMAT
TO THE END OF

MESSAGE CODE ARE
BEING USED.



0262 2 2 529

/ PRETURN IN PRINT- ?OSO Po P035O
OMUT FORMAT35

IRK IOL 182 545 812 611 627 UJ' 026 627 028 UJS 10 0 1W ATS 100 t 101

I4 ALL OF ITE WORDS
REETIIN PRINT-OUT FORMAT ITB WORDS 101,RES' TO END OF MESSAGE P

CUBE, ARE DEiN6 ®j NP RINT-OUT FORMAT
USED. WORN 104 NAS ARE NOT BEING USED.
JLAST PART OF ROUTE.

624 125 UJ5

AT rTB WORDS 103 'TO WORDS
TION OR [AND 104 IN THE 102, 103 AND

P RINT-OUT FORMAT 104 IN PRINT-
A RE NOT BEINe OUT FORMAT
U$ED. lARE NOT BEING

USED.

P I IN THE PRINT-PIOUT FORMAT IS
S 34d 26 NMT BEING

MOVE USED WORDS IN ITO PRINT-OUT FORMAT
TO COVER UNUSED AREAS.

612 613 614 015

RESET, EPO30a P P03T6

611 012 1 5054 100 ATS 105 • 101 ATS 106 & 102 AT5 633'632 030 UJI

616 817 016 B16

SETT
Po37 P0 -

32

104 1 101 AT0 105 N 102 AT6 100 103 AT51 35 832 030 UJ5

_20 _21 
_22 623

60 104 tM 102 ATS 105 103 AT5 !10e 104 AT5 637 832 030 UJ5,

108 105 ATS o3u- 32 030 DO5 •

!1[



I fiTo WORDS 100,
PRESET 0. 102. 03AND

-O:D 104 IN PRINT-OUT
i JPORMAT ARE NOT

RE NOTEING USEB U
02 8 827 02 8 UJ5 1 45 1. ATD 108 101 AT5

D TB WORDS 101,
1102, 103 4 ANI:N PRI'N'T:OUT FORMAT
LARE NOT BEING USED.

P1104 IN PRINT-
lOUT FORMAT
IARE NOT BEING

- - ' LUSED.

MOVE USED WORDS IN ITS PRINT-OUT FORMAT
TO COVER UNUSED AREAS.

514 615

SETP0370 . .

P0376

. 101 AT5 106 & 102 AT5 033 632 630 UJ5
616 619

SET P.
P 037 c

102 AT5 108 5 103 AT5 635 632 630 UJ5
622 623

SET - PC'
P0336

• 103 ATS 108 t 104 AT5 637 532 630 UJ5

Appendix X
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630 031

RESET RESET 10D REMARKSP0PO3Ba P037@ PO IN PRINT-
3638 (l~UT FORMAT.

831. 030 631 0,15 641 632 643 UJ S
632 641 642

P0 P0 RSET
P037. P

641 632 641 UJ5 107 £~~102 AT5* 108 tt 1  103 AT5

REMARKS INCLUDED IN TNE 833 634
PRINT-OUT FORMAT

INCLUDE USED REMARKS
AREA OF PRINT-OUT FORMAT,,7
IN TNE MOVEMENT OF USED
ITB WORDS TO COVER UNUSED
AREAS. 107 103 AT5 108 104 643 535

635 636

03703

107.~ 104 AT5 . 108 105 643 535

637 636

107 'M108 AT5 .106 106 643 535

AN 'UAL NTERERENE to - A~AA A? t HSP APO
P SL0NTYPEWRITER, CONTINUE 161 - ARE SUMl ERr HA~

S CLERED.Sao - 76Z A01 135 @Ot'

el83984 *8 gee 96 987,

PLACE THE CON- PUT THE HSP PUT THE CLOCK SET a2a
STANT IN VACTOR OPERATION RE- TIME INTO THE INCLUDE
STORAGE TO CAUSE --'SUMED SUPERAV ISOR -SUPERVISOR T I N S
NSP-PO TO REPLACE MESSAGE ON $TS MESSAGE FORMAT MESSAGE

113 300 953 750 089 tff 147 AT_ 98Z NA 101 ITS 600 10 L0 75 lo 9 IU354 353

HSCLLW ON TYPEWRITER INDICATES THAT THE HIP IS NOW IN OPERATION AND READY TO PRINT STRIPS.



Po
42

YES
642 543 644 T S 645

"P0 PT THE BTB PART P TEST FOR A N:•U Po PT THE STBTPART
0 • \ OF PRINT--OUT SPECIAL CONOITIONO "[ • OF PRINT-OUT

38 FORMAT IN TEMPOR- ON TYPEWRITER 4 FORMAT TO TYPE-

S102 AT5 108 103 AT5 IOZ S9Z BTT 010 555 659 DOT 10Z A 0'Z 0 T5 I'
834

103 ATS 108 104 043 535
635 649 850

RESET 7ADD I TO THEP041' P0 STRIP COUNTER

38 4 41 __________41
S104 AT5 108 105 643 535 050 649 850 UJS 13 128 134 A0S

636 651

~~PUT THE DUPLICATEPo STRIP COUNTER IN P0
3WORKING STORAGE0 FOR TESTS

S105 AT5 108 108 843 535 975 M8 990 AT5
840 652 653

YES
IS ANOTHER STRI __ REST
REQUIREO OUPLI- OF384cJ CATE TO THE ONE FORM4c IPR INTED?

tffi 106 AT5 106 107 643 535 990 749 662 HIS 691

NO

Po

688 857AsD- A \ At 'HSP APO 4

681- AE SJ~1E~r r~AP0 RESTORE NEW RESTOoo - ARE SUM ERr rA - STRIP'S TAILORED ___STRIP
- 76Z 11l 413 ROUTE TO WORKING TO WO

86 7TRACK TRACK

goo 987 908 86Z M 94Z ITS 07Z
RESTORE DATA FOR STRIP INTER

PUT THE CLOCK SET m2a TO SETTIME INTO THE INCLUDE BOTH SUD-ROUTINE I I/Po
'"SUPERVISOR TV IN SUPYR. - I
MESSAGE FORMAT MESSAGES d

5 354geeIg , 35398 U5 126 367 31 U5 REENTIR THE HSP PRINT-OUT
ROUTINE AT POINT CURRESPONDINO
TO THIS, STRIP'S ORIGINAL TYPEWRITER

DY TO PRINT STRIPS. PRINT-OUT ENTRY POINT.



PO

YES
so 6 45 646 647 848

'OR A NOPUT THE IT8 PART PUT THE GSB PART PRINT THE STRIP
L CONDITION Do PO OF PRINT-OUT OF PRINT-OUT DATA ON THE P
,EWRITER 40 FORMAT TO TYPE- TS FORMAT TO TYPE- s TYPEWRITER 4

i 4 WRITER TRACK WRITER TRACK

5 659 DET 10 Z D'Z ITS 101'55 47 DES 98Z O-Z ITS 1 1 557 040 DES

650

ADD 1: TO THE
I P0 .STRIP COUNTER P

650 UiS 136 126 13,6 ADS JI
651

PUT THE DUPLICATE
P0 STRIP COUNTER' IN P1b WORKING STORAG 1

FRTESTS AG

975 = 990 ATb

PO ~ ~ ~~~ TYERIE PRINT-OUTU CUTE Y T-YPS
CATE~~ ROTN AT POINTT SSTI Il CORSONIGT THEO

IITD COUETRNPIN

99Z 74 Z ITS N 7Z In A IoZ ITS goo 99Z12 635 THIS NEW STRIP. U

REENTEREETE THTSPPIN-U

ROTNEA ROINTE C OORREPNING T OKN AL ,ADCREPNIGT H

10 THIS STRP'SIORIGINAYTYPEERITE

PRINT-OUT ENTRY POINT.

Appendix X
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662 863 164 168

BRING ALL 3 BRINM THIS ADD THE PRINT
FIELD PATTERNS P64S& 45 TABLE 7 lUT FACTOR CODE TOI

SFRO GENERAL OF GENERAL THIS TABLE 7
44 STORAGE TO 45 STORAGE AND RESTORESLPATT.ERN TRACKS

020 lie 500 Bo0 664 863 604 UJ5 073 NZ 255 ATL 746 985 068 All

r.X' MESSAGE IN PROPOSED
PDEPARTURE. RIDER STRIPP IS PRINTED.

45b 3 IAPREO STRIP IN A PRIPOSED
DEPARTURE FROM ANITHER
CENTER.

EX
\4a

NO

667 666
YES

IS THIS • SET P85811

PO FLIOHNT ENTER- TO GET
INS A COMPUTER TABLE I

"45c EQUIPPED 'AND TABLEv •CENTER* AREA? I 2
977 750 347 UIS 734.7733 710 UJS

M1 MESSAGE IN A PREVIOUSLY COMPLETED ENRIUTE
FLISHT PLAN. RIDER STRIP HAS JUST BEEN PRINTEB.

r[PRIPOSED DEPARTURE WITH
""THE CONTINUATION ROUTE

IoN HAND WHEN BRISINAL
STRIPS WERE PRINTED. RIDERSSTRIP HAS JUST BEEN PRINTED

66o 670 o71

PUT THE TAILBRED RESTORE THE RESTORE
ROUTE FROM TAILORED CON- TAILIREI
TEMPORARY TINUATIRN RIUTE TO ITS I
STORAGE TO THE TO ORIGINAL WORKING
ISB WORKING TRACK

05"•,'I' t 96Z ST5 94Z I 95Z. ITS 08Z 04Z

THE CONTINUATION ROUTE FIR AN ENRIUTE FLIGHT PLAN WAS' IN
HAND WHEN THE LAST OF-THE ORIGINAL STRIPSWAS PRINTED. THE
RIDER STRIPS HAS JUST BEEN PRINTED.

PROPOSED DEPARTURE
672 673 674 0

SET PlIc SET P023b SET P846k
P0 TI BYPASS TO SET THE TI TEST FIR

""DATA NIT " APREQ CODE CINTINUATIOT-
NEEDED ROUTE

534 550 673 UJ5 002 588 074 OJ5 601 $II 675 Bil O5

"11 1T •A STRIP HAS JUST BEEN
-IPRINTED AS REQUESTED
B SY A CONTROLLER THRU

4THE READOUT ROUTINE.
iTEST FOR CONTINUATIIN
RlUTE AND RIDER.



605 Di 071 877 073

415 ADD THE PRINT$ RESET ARE THERE V6 START SE.ARCH SEARCH TABLE 9
OUT FACTOR CODE TI0 PI418 PO MIRE STRIPS OF TABLE 9 AT FIR AN UNUSED
EA L THIS TABLE 7 NECESSARY FIR THE TABLE 9 AREA

AND RESTORE 4646a "THIS FLIGNT START ADDRESS
PLAN?

905 AlL 746 985 935 ADM 171 see 676 U53 9SF 150 80I Z)5 167 tff 995 AT5 III 8M 969 ATN

'X' MESSAGE IN PROPOSED Y(PER

DEPARTURE. RIDER STRIP HA 'CERSTPEI'[. PRNE TALO E OMCHN
APRES STRIP IN A PROPOSED BUILT FOR THIS 52 ERROR LHE

MMe

Boo e9l 692 693
YES.YE
A~ SET P85411 HAS A CINTIN- :0 PUT THE CINTIN- PUT THE FIRSTF

NTER- TO BET

iPUTR*-P 'N TABLE 16 ENRCIE WIRKING TRACK CONTINUATION P

ANDEA TAL27 6 FIR THIS FLIGHT FIR PRINT-OUT ROUTE INTO
AREAN? WORKING STORAGE L

347 UJ5 734'7;33 710 VJS. 950 150 695 Z15 93Z 94Z BT 100 ~ 905 AT5 so

REVISUSLY. CIMP'LETES ENRIUTE 695ssBO
R.STRIP HAS JUST BEEN PRINTED. H

* PO NECESSARY FIRMCHN
50THIS MESSAGE ERROR

50 ~CODE 4

577 156 832 ZJ5 646 124 330 UJT
PRIPISED DEPARTURE WITH
THE CINTINUATIGN ROUTE YES

IN A~h WHN IIGIALTT SEND A PROPOSED
STRI'PS WERE PRINTED., RIDERr

SRP, HAS JUST BEEN PRINTED 16 DEPARTURE ICM TI

THE ADJOINING CENTER.

M TAILORED CON- . TAILORED ROUTE PO
TINUATION RSUT.E . TI ITS ORIGINAL 57 .I THE TI ORIGINAL WIRKING-TRACK
WIRKING TRACK

BZ BT5 94Z 95Z* ITS 9 Z. .94Z. 709 43T

UTE FBIR AN ENRIUTE FLIGHT PLAN WAS ON' -

OF:-THE ORIGINAL STRIPS WAS, PRINTED. THE.
IT BEEN PRINTED.

673 674, 675

SET P123b SET P846b SET P841b
I-I GT TE TI TEST FIR TI BYPASSP0 . .

APRIETCCOE ' CINTINUATI8 STRIP6
-~ RUTE COUNTER

USS 602 583 074 UJ5 691 636 675 555 651 649 460 UJI

A STRIP HAS JUST BEEN
PRINTED AS REQUESTED
BY A CONTROLLER THRU
THE 'READOUT ROUTINE.__ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

TEST FIR CONTINUATIONW
,ROUTE AND:RIDER. .



677 676 579- NO UNUSED

IENE ; START SEARCH SEARCH TABLE 9 FOUNR

IIPS OF TABLE 0 AT FOR AN UNUSED PO
I, Y IOR THE'TABLES0 AREA S
INT START ADDRESS 47

6II Zig 167 & 995 AT5 391 t 9809 ATM 6790 SP5
$to

YES
O:THER SET P PERFORM TIME

-EEN OU MACHINE iCOMPUTATION ON
R!HIS ? 52 -- EROR I THE NEXT TABLE

LACODE L7 FOR THIS FLINNT

224 ZJ5 rv.D 3a4432 UJT

rPROCESSINI TEMPORARILY

,COMPLETED UNTIL THE
3)lICONTINUATION ROUTE IS

L.RECEIVED.

892 693 694
-- YES

CONTIN- PUT THE CINTIN- PUT THE FIRST SET P045d, A A TO SETDUTE UATION ROUTE ON JUNCTION OF TO TEST FOR IUP DATA
IE II r WRNKING TRACK CONTINUATION ICU AFTER I FOR A
FLIGHT FOR PRINT-OUT ROUTE INTO RIDER j~IDEA, STRIP

WORKING STORAGE

695 ZJ5 95Z M 94Z DT5 100 960 AT5 505 663 731 U)5
,NO 6ts 96

NO
Is AN ICM PROCESSING TEMPORARILYNECESSANY F SET ECOMPLETED ON THIS

NEESR OR MACHINE FLIGNT. MORE PRICESSINO
TERROR CEWHEN THE DEPARTURE___-CODE T•IME IS RECEIVED.

.77 155 632 ZJs 640 124 360 UJT

YES
-TT iEND A PROPOSED

16 IEPARTURE ICU TO
[DTHE ADJOININI CENTER.

Appendix X
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BOO 6e1 662 663 614 SI

PLACE PAD CHAR- ADD 60 MINUTES PLACE CIMPUTER -is

PACTERS IN TABLE TI'THE LAST FIX FLISHT NI. IN ENTI

I FURNAT FIR TIME AND PUT IN TABLE I FORMAT Clia
FUTURE ERASE TABLE U FORMAT AND STORE THIS I CENT

RE CORD

183 8 $$A AT5 000 000 101 L35 192 170 B11 All 000 303 000 LSU 6•3 171 So IV# 6T77

BUILD ANI STILE A TABLE[. RECORD- FR FUTURE ERASE IF ALL THIS FLIGHTS STIRED BATA.

PO
56

700 701 702 703 704 705"NI
IS THIS FIX THE B.INS THE CR- PUT THE CISIDIN- PUT THE SIC PUT THE DEPARTURE PUT

CI.RBINATIBN FIX? DINATIUN FIX ATIIN FIX TABLE WITH THE CuoR- POINT AND AIR- -] ll

54 TABLE,7 BUT OF 7 ADDRESS WITH DINATIUN FIX CRAFT IDENT. WITHIJ
GENERAL STORAGE THE TABLE 7 DATA TABLE 7 DATA THE TABLE 7 DATA TABL

DUB 173 703 ZJ8 Off N SU5 ATLI iOJ Bm £8 5 AT5 377 T F 108 541 670 8M 680 AT$, 071 1

REPLACE THIS FIX DATA WITH THE CUBRDINATIUN FIX DATA FIR RIDER STRIP PRINT-BUT ANB/IA ICN.

70l 710 711 712 713 71
-YES

P0RESET P0SEPERATE THE IS IT TIME TI :sR
P1573 TINE-FACTIR FRIM SEND THE ICU? ST

5717aTHE CLICK TABLE CI
RECORD FUR Ic
COMPARISON CB

710 701 710 UJ)S 000 000 107 L35 158 131 181 SU$ 176 Ill0 716 P5 %1 714 U5 7 5

T10 No 717

START SEARCH IF SEARCH TABLE I
TABLE I FROM FIR AN UNUSED
THE TABLE I AREA
START AIDRESS

107 015 5 ATO 150 A 1ee AT

rFLIGHT LEAVING THIS CENTER'S AREA
BUT NMT ENTERING A COMPUTER EQUIPPED BUILD AND STIRE A TA
4.ENTER*S AREA. ALL'STRIPS. INCLUDINI

SRIDER STRIP WHEN CONTINUATION ROUTE
WAS IN HAND AT THIS TIME, HAVE BEEN
PRINTED.

I TRIP REQUESTED FIR RIPFINT

HAS [EEN PRINTED . INCLUDINg A RIDER STRIP
I THE ROUTE HAD A CONTINUATIUN PORTION.



PO[NSSABE FIR $SU ROUTINE vE

54 SUPERVISR IN2

1757 & 100 AT5 347 367 351 UJO

YSYES
61"4 I6 = 87=

NI NI N
PLACE CIMPUiER IS THIS FLIGHT e- IS THIS FLIGN 3 IS THIS FLIY •N
FLIGHT NO. IN ENTINI A PROCEtDINI ,,T LANDING AT AN PO EX
TABLE I FORMAT COMPUTER ,IINPI IF THIS CENTER'S APPRIACH CNTRIL 8 42
AND STORE THIS CENTER'S AREA? AREA? EQUIPPED FIELD?
RECORD

LII 363 67. M SIVI ,77 M16 700 "ZJ $60 710 18972ZJ1 U 751 600 ZJ 55. '•Z347 111

ATA. 067 YES

.S E T PO7E b
TI ENS

PRICESSIN5
AFTER RIDER
TESTS

347 706 700 UJV

704 705 700 707 703
NI

PUT THE DEPARTURE PUT THE 1ST PUT THE 2N8 PUT THE COI- POj WAS THEE MIRNE PR- PIINT AN$ AiR- : WI,. iRI OF REMARKS $IRI IF REMARKS DINATIIN FIX ROUTE IN A CON-
, -,CRAFT IENT. ,iT, K- L'S WITH THE AR US, WITH THE ,ATA ON TINUATION MESSAGE? 57

- THE TAlLE 7 DATA TABLE 7 DATA TABLE ) DATA TRACK

54• 370 = 180 ATI 071 & 11 ATd 372 t 362 ATS go2 t• 67Z ITS 666 106 724 zjT

RISEi STRIP PRINT-6UT ANI/OR ICE. YES

PO
53

713 714 715
SYES

IT TIME TI < REPLACE THE SET TT15b
I THE IC?? STRIP SEGNENT TI TO TO 8

CIUNTER WITH THE ICM
ICU SEGMENT IRUTINE

i t COUNTER .

I1 716 PJ5 -n 59 714 Ui5 75 975 303 540 682 826 733 UJ3

No 717 711 720 721 722NI v oEUNUSED j.F UTTECRPTN

r SEARCH IF SEARCH TABLE ' ACTIVE APUT THIS FIX PUT THIS FIX PUT THE CIMPUTER
I FRIMI FIR AN UNUSED FED TIIEr IN TABLE 7 ADDRESS FLIGHT NI. IN

fABLE I AREA S MINUTES, INT, INTO TABLE I TABLE I FORMAT
r AIDRESS TABLE 9 FNAT FIRAT AND STIRE THIS

z iIs ATS 190 ýf 80 AT 718 M t£A SPS '178 983 101 545 973 MA Sa AT M 0U 303 000 LSS 66$ 171 11e SYN

BUILD AND STORE A TABLE I RECORS FIR FUTURE ICU.

HTRlIP



336 s3t

PLACE 'ACV' SET INTERIM STEPS IN LIEU OF AN APROACH CONTROL
MESSAGE FOR sue ROUTINE S.v EX MESSAGE'ROUTINE. IF AN APPROACH CONTROL MESSAGE
SUPERVISOR !N aa42 ROUTINE IS AVAILABLE, IT WOULD BE ENTERED. FROM
III .o. STEP 667

757 t& 100 AT5 347 367 351 UII
637

No No
I is THIS FLI1IT # GE

r LANDING At AN'TP
t3 CAPPROACH CONTROL 48 4

EGMI PPEI FIEDLS?

J5 U1D 75 1 603 S OIL "t1b 347 1111

54

707 706

I PUT TNE-CIuR-. PO WAS THERE MIRE PO
IS BINATISN FIX ROUTE ON A CON-

EEIATA IN WORKING 5% TINUATIUN MESSAGE? 57
TRACK

To' 301 8 7Z ITS 11111 160 724 ZJT

YES

PO
'53

15'

720 721 722 723 -

S FIX PUT THIS FIX PUT THE COMPUTER SET
N TABLE 7 ADDRESS FLIIHT NI. IN MACHINE E

INTO INTO TABLE I TABLE I FORMAT ERROR 4

FORMAT FORMAT AND STORE THIS CODE 4

RECORD 3
101 545 373 t~IIIIA ATS 0OU 303 000 LS5 393 373 383 SVV 646 124 383%UJT
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724 725 726 727 721 729
YES - we NO"HAS THE CON- HAS ALL THE PUT THE TAILORED PUT TAILORED PUT THE ST PU'P0 • • TINUATION ROUTE CONTINUATiOH IRUTE ON THE 0S3 CONTINUATION JUNCTION OF CON- Rf|5 S •BEEN RECEIVED? ROUTE BEEN TAIL- • 'TI ROUTE OH WORKIN TI- NUATIONROUTE ARl

SRED INTO ORIG- TRACK FIR PACK- IN WIRKINI UNiINAL ROUTE? II N S, PRINT-OUT iSTIRA[E Pal
o50 150 224 ZJ5 900 1280708 ZJ5 94Z NIL 9Z ITS 95Z = 94Z ITS 100 8 960 ATE eOZ

SEREPLACE TAILORED ORIGINAL ROUTE WITH-THE TAILORED: CNTINUATI
ROUTE FBR FINUATINO RIfDER STRIP.

EX P

THE RIDER STRIP WILL CONTINUATION ROUTE
BE PRINTED LATER AND RISER STRIP ARE
WHEN CONTINUATION NO LONGER REQUIRED.
ROUTE IS RECEIVES.

733 740

P0RESET SET 112c TO
Plos' TAILOR ONLY

58F IOR ICW

740 733 740 liE 013 037 836'UJE

734 735 730 737

DEVELOP TABLE 2 PUT TABLE 2 ON PUT CONTINUATIONADDRESS & DIN'I WIRKING TRACK ROUTEON WIRKINOITABLE 2 OUT OF TBACK58b GENERAL STORAGE

307 000 000 LSI 09•1 150 O85 AOL 98Z 98 OZ STE 04Z &M S5Z ITS

CONTINUATION ROUTE RECEIVED AFTER ALL ORIGINAL STRIPS HAD SEEN PRINTED WITHOUT TNE-I CONTINUATION ROUTE PORTION. THE RIDER STRIP WAS JUST PRINTED WITH ALL OF THE CONTINUATIONROUTE PORTION. BOTH ROUTES MUST NOW SE TAILORED TOOETNER FOR ICE.,



727 720 729 730 731 732

PUT TAILORED PUT THE 1ST PU T THE' TAILORED SET 11645S SET PUlh TO SET PO41b
CONTINUATION JUNCTION OF CON- ROUTE IN TEMPOR- TO RESTORE B0 IYPASS DATA TO BYPASS
ROUTE ON WORKIN TINUATION ROUTE 'ARY STORAGE --- ROUTE TO INT NEEDED STRIP
TRACK FIR PACK- IN WORKINS UNTIL RIDER IS ORIGINAL CTUNTER
IN$ & PRINT-OUT STORAGE -PRINTED TRACKS

95Z = 04Z IT5 100 M 806 AT$ DIZ 8M 95Z ITI 609 003 731 UJS 530 502'732 UJ5 I51 140 4013URi

LIRED ORIGINAL ROUTE WITH. TNETAILORED CONTINUATION
IRNATINI RIDER STRIP.

738 737 738 730

2 PUT TAIL! 2 ON PUT CINTINUATIUN PLACE SPACES AT SET TT2i1 TO
NI WI•KING TRACK ROUTE IN ,,,RKINO END Of CONTINUA- GET REMARKS, TT
F TRACK TION ROUTE FOR 00 TIME
I! TAILRINI/ CINY. AND 1

/TAILIlING

AOL 1IZ hfi B0Z ITS 94Z 8M 5Z IT3 741 050 AT! 700 137 030 vHi

AL STRIPS HAD BEEN PRINTED OITNIUT THE
WAS lUST PRINTED WITH ALL OF TNE CONTINUATION
MED TOOETNER FOR 14C1.



731 732

SET P69b TS SET P141b
0 _ BYPASS BATA TI BYPASS

NIT NEEDED STRIP
CIuNTER

530 502 732 UJ5 051 649 409 UJI

Appendix X
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1,28 17 A IA IA IA 1A [A IA A'l IAosat
131 ~I A 1 •••! constant.

13 X IX IXI v1- The current Clock Table

record for this ten

minute period.iI I - ~I- I
_ 136 -not used' r X X X X X r Strips printed counter.
150 A A A A A A A AA A A A Spaces comparator.

152 0 0 0 0 0 0 0 010 16 0 0 Time update constant.
158 i 9 i i i i i i i i i SDC comparator.

163 ii i i . . • i Pads constant.

166 i i i i i C T T Y i i i Continuation route comparator.
167 A A A A 1 1 2 2 I o o A Table 9 starting address.

E 747 A A A A A A A A 4 Route fill constant.

748 i i li i i i i i i i P i Print constant.

749 i i i i i i i i i 1 i i Duplicate strip comparator.

and update constant.- Y
750 0 V E R i i i i i i i i OVER comparator.

_752 A A f j A i  i i ji ?ji Color code comparator.

753 i i i i i i ii i Coordination fix

comparator.

754 _i _i [i i li Ii I i Y IC IT IT Iy Continuation route

comparator.

_755 P_ i ji ji i i i i i i i i Proposed comparator.

756 1ji iji i i i i i i I A I End, of route comparator.

The remarks beside the above constants and factors define the prime purpose

as used in this routine. The flow charts will define any secondary usage

of these locations.
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LINE rN.
441

.OT READY 2

2. 2

3.3

Y PRESET

NO ROEADY

2. 4432 52

454 984 985 988

TEST FOR TEST FORADRSRAD
READ GENERAL MESSAGE KING MESSAGE KIND KIDDR D ANTO

. 62STORAGE M. IN' OUTPUT TRAC
BUFFER OTU RC
ROUTINE

114 080 984 750 994 431 980 ZJ5 978 432 gel ZJ5 433 t~036 AT5

KIND 'M KIND IN,

r

18 19



442 443 444 445

TEST FOR READ INTERMEDIATE TEST FOR
- 2a SPECIAL OUT 13CLEAR OUTPUT STORAGE PATTERN REMARKS

ON PREVIOUS TRACK
MESSAGEL

030 555 518 DES 03Z CC5 X01 196 20X LAL 971 150 L CPO I

PESET

12b 15 PRSE5ia 125

13 15b12

449 450

(~4 REMARKS' STORE REMARKS SUE-STATION ADDRESS
6 '- ON OUTPUTR 16.1 AND STATION DIRECTI,

CTRACK CODES MASKED TO
NO REMARKS REGISTER A

97M V 03M BT5 977 430 K990 M5

125 ti~i. 16b16.1

909 987 Ile 969

Q ADORESSOR AND L L R STORE COORDINA- J
KIND WE TO 1 0 6 L TION FIX ON
OUTPUT TRACK 6 LS T FIX OoOUTUT RAK •-U V W

ZJ5 433 M 038 AT5 210 206 306 LIS 433 974 035 ADS 992 992 455 UJ5

lo: IN'



445 446 447 48

- SET
TEMEDIATE TEST FOR READ

PATTERN REMARKS STORE INTER- GENERAL
MEDIATE STORAGE 16

L PATTERN PATTERN IS~IF NO REMARKS

20X LAL 971 150 A CPs 98Z/\ 9DOW IT X01 195 OOX LAL 471 466 450 iZ5

450 451 452 453

SUE-STATION ADDRESS SUB-STATION ADDRESS STORE GENERAL 'AIRCRAFTAND STATION DIRECTING ANID STATION DIRECTING STORAGE BUFFER TYPE TO
CODES MASKED TO CODES + OUTPUT PATTERN OUTPUT TRACK
REGISTER A CONSTANTS TO OUTPUT

TRACK

977 430 9-90 MK5 990 991 0"0 ADS 98Z B9Y IT5 96DO3N11 I V15

989
JUMP TO '

992 992 455 UJ5

Appendix XI
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LINE NO. 455 458 457 458 451

SPEED TO ALTITUDE AIRCRAFT TRACK SWITCH CLEAR1. 1 OUTPUJT TO OUTPUT IOENTIFICAT' OUTPUT PAPER OUTPUT110TRCKTRCKTION TO TAPE TRACK TRACK
OUTPUT TRACK

BOA 03K III VMS 9068 03t I.1 VMS 970 03F AT5 131 555 459 DES 032

990 ga1 982

ADESRADADDRESSOR AND STORE PROPOS2. KIND 'M1' TO FKIND 'N' TO TINE ON OUTP
OUTPUT TRACK - OUTPUT TRACK TRACK

435 038 987 VT5 434 M 033 AT5 900 035 306

462 463 464 465

ROUE T OUPUTTES COROIA- LAT/LONG EA E.A COORDINATION

R0TD O OUTPU TES CooooIN Ao- ANDe
3. 13TRACK IN REVERSE TION FIX FOR AND 9 1 LS FIX TO OUTPUT 14

TAILOR AIRWAY OR POINT v w TRACK
TO POINT

98o 03Z ITS 918 150 467 ZIS 00 log t01 LSS 436 979 03N ADS

AIRWAY AND 487 400 40
POINT TO POINT

JUJ To

EA EA COORDINATION
4I FIX TO OUTPUT 1114

V W

00 105 O101 LS5 437 97903N 0 ADS 992 992 486

475 476 477 478 479

DEVELOP TABLE TEST FOR INCREMENTLEA ZNY AS INTER-CENTEII ADDRESS AND 5-L STATION DIRECT-5. 117 1 LS READ MESSAGE COU

w L u INS CODE

000 000 201 LS5 97C 150 995 AOL 105 000 O0 LSS 977 185 485 ZJi 137 123 137

485

INCREMENT 'M

INTER-CENTER6. MESSAGE COUN

137 150 137



"458 459 480 461

TRACK SWITCH C LEAR ROUTE TO PRESET ADD DEPART-
OUTPUT PAPER OUTPUT IlGENERAL Ila 12URPONTAE TRACK H TRACK STORACE TO ROUTE

BUFFER

131 555 459 DE5 0 03Z CC5 9SZ 98Z 481 HL5 990 970 BUD O

982 983

SET
kWORESSOR AND STORE PROPOSEDIND 'N* TO TIME ON OUTPUT ( \
IUTPUT TRACK TRACK Do 1

4 V1 038 AT5 990 035 306 VMS 462 460 455 UJ5

466 470 472

RESET
COORDINATION PRESET REMARKS CODE TRANSMITSFIX TO OUTPUT 114 ------ _4_a TO OUTPUT 116 INTER-CENTE.
TRACK TRACK MESSAGE

436 079 03N ADS 632 $92 470 UJ5 438 039 472 VT5 031 556 473 0

468 469 471

COORDINATION END OF MESSAGE
FIX TO OUTPUT CODES TO
TRACK 114OUTPUT TRACK

437 979 03N -A05 992 992 466 UJ5 430 039 103 VMS15

478 479, 480

TEST FOR INCREMENT 'ZOC
*ZNY = AS ITRCNESTATION DIRECT- INTER-CENTER
INS CODE MESSAGE COUNTER 121

977 185 485 ZiS 137 128 137 ADS 487 480 487 U.J 5

485 486 PRESET

INCREMENT 'Zw'- J T

SINTER-CENTER1
MESSAGE COUNTER 118 "18b 120

137 156 137 ADO 224 902 480 UJ5



461

ADD DEPART-
URE POINTSTO ROUTE13

960 970 390 S5U

Illb 113

470 472 473 474'

SET

REMARKS CODE TRANSMITS TEST FOR
TO OUTPUT 116 INTER-CENTER CONTINUATION 117
TRACK MESSAGE MESSAGE TO BE 117

IF NO 'X

438 039 472 VT5 031 551 473 DE5 05N 150 t CPO 461 480 475 JZ5

71

END OF MESSAGE
CODES. TO
OUTPUT TRACK 116

130 039 103 V115

118 121

PRESET

18b 2

120

Appendix XI
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L I NIE NO.
481 482 483 484

JUMP TO

- AGO I 'SENT RELOAD
CODE TO TABLE EXECUTIVE21. -10 L S ROUTINE

M PATTERNS

110 008 000 LS5 432 987 987 ADM 020 119 500 890 111 380 980

2.

3.

487 488 489 400 491

READ BLOCK STORE BLOCK CLEAR BLOCK DEPARTURE AIRCRAFT IDENT4. TRANSFER BUFFER TRANSFER TRANSFER POINT TO CATION TO UFOC
PATTERN PATTERN BUFFER TACK TANSFER BUFFE

TRANSFEL .BUFFEI

xo0 198 20X LAL 98z 9ox ITS A.tAM 10 CC5 970 ION 107 VMS 970 t I OF

499 50 501502

ADORESSOR AND TEST FOR OUTPUT OUT TRANSFER BLOCK TRACK SWITCH
5. MESSAGE KIND 2 •READY AND SPECIAL TRANSFER BUFFER OUTPUT PAPER

TO BLOCK TRANS1FER OUT ON PARENT - TO OUTPUT TAPEBUFFER MESAGIE •

6. 12a136

7. 124b 139



484

122 JUMP TO

NORMAL,

1l1 380 980 750

"22 AFTER ERROR 13

AFTER ERROR

122c t~

490 491 492 493 494 49.5 498

DEPARTURE AIRCRAFT IDENTIFI- L R EA ~ PADS TO SPEED PADS TO ALTITUDE L R EA PADS TO TiI
POINT TO CATION TO BLOCK FIELD ON BLOCK FIELD ON BLOCK FIELD ON I

Rn--- TKANSFER BUFFER 8 3 11 LS TRANSFER BUFFER TRANSFER SUFFER 7 7 11 LS TRANSFER 8
TRANSFER UV W U V v w
-SUFF11

970ION 107 VM5 970 IOF ATS 208 308 111 LSS 437 A% 0IK AT5 '0" f3& 101L ATS 237 307 11 t LS5 437

501 502 503 504

MANO
UT TRANSFER BLOCK TRACK SWITCN CONTINUATION ERASE FIRST "ORD

TRANSFER BUFFER OUTPUT PAPER ROUTE TO OUTPUT OF CONTINUATION 14
TO OUTPUT TAPE ROUTE TRACK114

1OZ A 03Z ITS 131 555 '503 DE5 05Z L~ 03Z ITS 150 95N 471 ITS

124a 136

124b 139

------ lp



495 495 497 4998

ALTITUDE L R EA PADS TO TIME SUB-STATION REGISIER A AND
BLOC I FIELD ON BLOCK ADDRESS AND FUNCTION CODES
BUF'FER 7 7 11 LS TRANSFER B FFE STATION DIRECTING TO BLOVK TRANSFER 121.1

U L TCODES TO BUFFER
U V W REGISTER A

,OL ATS 207 3O7 111 LS5 437 - 105 AT5 977 430 990 MKD 900 991 100 A05

Appendix XI
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NOT READY

LINE NO. 958 511 oo o8,

TESTRYSUPER- READY READ 10 -STEP SDRRETRANSMIT
GENERAL STORAGE FIRST SID OF PREVIOUS INTERý-12
1. ER R BUFFER ROUTINE CENTER MESSAGE

000 519 518 TO5 114 IS& 980 750 030 989,520 Z15 031 558 982 DES

520

TRACK SWITCH
22AND RETRANSMIT2. "7PREVIOUS INTER-12

CENTER MESSAGE

131 558 982 DE5

50 5 5IT0 507

T P TRANSFER SK TYPEWRITER3. RASFR UFERFUNCTI ON CODES (C 0
TO BLOCK TR-NSFE-I3a Ib5UFFER EXR IT

13Z 1 IOZ BT5 440 M 109 AT5 508 367 351 UJ5 4

4. 133 54 33

523 984 981 U92SET SET
SREAD 10-STEP TRANSFER SET 0_

5. -_GENERAL STORAGE 13 a]4b 2
BUFFER ROUTINE --- 

FOR 122c O S

114 120 060L 7150 LX11 144 36X LANd 988 98 OD AT5 ill 145 3 eX

\ 524

515 984 980 UJ'5



961 082 963 904 985

"RETRANSMIT INCREMENT ERROR FLAG TO TRACK SWITCHPREVIOUS INTER- INTER-CENTER SUPERVISORY SUPERVISORYI CENTER MESSAGE '" MESSAGE ERROR TYPEWRITER 1 TYPEWRITER
COUNTER AND PRINT

5 031 556 962 DE5 140 126 140 ADS 3O6 000 AT5 101 557 985 DES 505

520

TRACK SWITCH
AND RETRANSMIT
PREVIOUS INTER-
CENTER MESSAGE

131 556 962 DE5

507 
506 509 510

INCREMENT TRACK SWITCH

130a SUB INTER-CENTER OUTPUT PAPERSMESSAGE ERROR TAPE
COUNTEREX IT

508 367 351 UJ5 \ 140 126 140 ADS 131 55 510 DES 511

511

130b 132

EXI T

526 367 351 UJ5

961 902 9683 64

SET SET SET
TRANSFER SET
FOR 122c 13...

oNIS M\

9686 09 AT5 XlI 145 36O LAM 987 441 ATS 517 464 441 UJ5

1 33a 135b

5'



NOT READY

984 985 9ga

TRACK SWITCH TEST OUTPUTSSUPERVI SONYFORED
TYPEWRITER O12
AND PRINT

101 557 985 DE5 505 442 986 0)5 030 442 906 7D5

509 510

T TRACK SWITCH
lITER OUTPUT PAPER
ERROR TAPE I30b 129

140 ADS 131 565 510 DE5 511 507 505 UJ5

S133

D( 3'5a

441 UJ5 \

135b: 134

J Appendix XI
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LINE NO. NOT READY

517 go 001 30?

READ 10 - STEP TEST READY ERROR FLAB ERROR FAB
SUP ER VISOR ERO LAYRORFA1 13IENERAL STORAGE TO BLOCK TO BLOCKBUFFER ROUTINE TYPEWRITER FOR TRANSFER TRANSFER
READY BUFFER BUFFER

114 160 9D0 750 000 901 goo TD 180 A 100 AT5 D88 A 101 ATS 210
NOT READY

52i 522 goo 981

TEST READI
SUPERVISORY READ 10 - STEPTETFRERASI

2. TYPEWRITER READ FIRST SIDE OF PARENTADoi
TYPERIER BUFFER ROUTINE OUTPUT TRACK MESSAGE

000 522 921 TOO 114 100 BOO 750 030 909 520 ZJS 031 558 902 DES

520

TRACK SWITCH
AND RETRANSMIT137 PARENT MESSAGE

131 550 082 DE5

512 513 514 515

TYPEWRITER CONTINUATION TYPEWRI
FUNCTION CODES B SUB ROUTE TO FUNCTIO

4. TO BLOCK BLOCK TRANSFER TO BLOC
TRANSFER BUFFER BUFFER TRANSFE

EXIT

440 109 102 VMS 514 387 351 UJS 9BZ AM 1OZ IT5 440 10O

980 901 902 003 004

TEST FOR __ SETSE
SPECIAL OUT ON TRANSFER SET I UMP 1I

5. 140 OUTPUT PAPER 2 FOR E22a

ON 05D M ON aSD M
031 555 510 DES X11 144 36X LAM Oe•B OB AT5 XLiI 149 30X LAN 111 300

125



083

RNON FLAG0 BLOCK S EX,
RANSFER
UFFER

8 A 101 AT5 10 307 351 UJ5

981 002 903 094 905 9ga

INCREMENT ERROR FLAG 10 TRACK.SBITCN
RETRANIWIT INTER-CENTER SUPERVISORY SUPERVISORY
PARENT / MESSAGE ERROR TYPEWRITER TYPEWRITERMESSAGE I COUNTER AND PRINT -

31 558 962 OE5 140 126 140 A05, BO9 -606 AT1 101 557 905 DES 512 500 9636UJ5 94 523 087

IACK SUITCN

1D RETRANSMIT
IRENT MESSAGE 138

556 632 DE5

515 518

INTINUATION TYPEWRITERlUTE TO FUNCTION CODES SBBACK TRANSFER TO BLOCK
IFFER TRANSFER BUFFER

AM In OTS 440 106 102 VMS 510 387 351 UJ5

3 984

SET

JUMP TO EX42
EX42

145 38X LAM 111 380 960 750

157



NOT READY

085 966 937 986

VSWrrCH TEST OUTPUT
RVISORY . . PAFER TAPE FOR READY

URITER READY 123
PRINT

57 0O5 ifS 512 500 316-UJ5 324 523 987 111 351 507 388 UJ5 030 500 988 TO5

Appendix XI
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t'CONSTANTS FACTORS AND WORKING STORAGE FOR INTER-CENTER
MESSAGE ROUTINE.

ON HIGH SPEED DRUM:

1 5 0 A AAL A A A A A A A A COMPARATOR
0A A A A AOUTPUT CONSTANT

4 3 1 i iii i M i COMPARATOR

4 3 2 P i i iiiiiiiiCOMPARATOR
4 33 3 A I A A A AZ C A E A OUTPUT CONSTANT4 3 14 A ý A I A] A AZ A C A N A OUTPUT CONSTANT

4 3 5 A A A A Z Ad AM A OUTPUT CONSTANT

4 3 6 i i ii i i i . "PAD"FILLER

4 3 7 .i i i i .. ......... "PAD" FILLER

4 3 8 ? @ $ A A AA A A A A "REMARKS" OUTPUT CONSTANT

4 4 9 A A, A z Z AC A AC OUTPUT CONSTANT
0?r I.A C 1A M1A E r lERROR CONSTANT

L ON GENERAL STORAGE DRUM'

19 18 19j 1/ ! ?r II A IIA CAMA E Ir I CONSTANT FOR 136

I 9 8 7- 0 3 0 4 4 -3 4 4 l T D 5

9 8 0 1 1 4 1 4 0 9 8 7 C 0 U CONSTANTS FOR 135

r n 9 8 9 0 3 0 44 5 21 2 ITh D 5_1_" _ /

9 I I? I IA IE j4IA10.UI TEI =CONSTANTS FOR 1340

91'tit11 CONSTANTS FOR 125

8 91 1i iE ITiI TI TI TILit i l IOSAT FO 1425

Appendix XI[1 Page 6 of 6
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APPENDIX XII

DEPARTURE/MODIFICATION ROUTINE

FI

!I]•
H,

______ _____



430 431 432 433 434

T I ADDRESS ROUTE TO ITO DEPARTURE AIRCRAFT
.TAR Dl TO GSAR FIX TO GSB IDENTIFICATION• ]•] TO DSB-

992 992 431 UJs 810 100 00D LA 96Z 96 Io 1T 0 lOT O98 AT5 971 M GiSA ATN

446 447

•.•SET 010b TO I SETO1bT

PROCESS ALTITUOE.0,,i STORE ALTITUDE

IFIND3 CANGD? = D4 HANEDHANDGEI

476 470 447 UJ5 477 476 448 UJ5

YES

445 44B 4511

973' 588 444-11J5 973' 587 451 ZJ5 451 458 458 SP5-_

74 NO
YES FIND

449 450 458

SET 00b TO SET 012b TONO FPROCESS SPEED opSTORE $PEE DTI
CH•tAGE

4,' 470 '450 UJ5 480 471 451 UJ5 I

460 461 482 463

NO
NEW ROUTE TO STARTING T VII REMARKS ADDRESS 1 FIRST

D b Ow• T ADDRESS AND 10'ALTITUDE AND SEGMENT

TYPE TO ITO SPEED TO ITS DIRECT?

I 9 /Z loDZ IT5 988 e 108 AT5 0989 CC 109 AT5 100 502 485 ZJ5

YES
457 459 465

RESET T 11 TO STORAGE ,SET 027b TO
Do& LOAD DIRECTDROUTINE

459 457 459 UJ S 9SZ IOZ 464 835 532 530 484 U



436
S•$ET 07b 

TO

480O464 437 UJ5

YES NO,
434 435 437 444 V442

NO NO 444 YIES 442

AIRCRAFT (ARE THERE - " IS ROUTE - IS THIS = SET OWTe TO PROCESS SET D108 TO W9PA
DENTIFICATION REMARKS? D2 CHANGED? MODIFICATION MODIFICATION OF STORING ROUTE

TO SSS OF ENROUTE ENROUTE IN TRACK Ob
FL I G11 T?

;71 GSA ATN 977 150 437 ZJS 102 150 444 ZJJ 974 5844 41 ZJG5 547 471 '442 ,15 471 486 445

YES

438 430 440SET 17bTO SET •, 06 O TRI NG-T, FIX
PROCESS.. RO.UTE- ,.EV LSE_..Tt.I -TO STORAGECHANGE

488 471 439 UJ5 400 457 440 UJS 1OT 940 445 535

451 452 453 454 455 458

T I DATA TO T I ADDRESS W MODIFIED T I T II ADDRESS
D5 STORAGE TO STORAGE Li ADDRESS = T II -TO STORA6E

ADDRESS TOD_ 6SAR .

451 458 458 SPS 989 8 l ''070 AT5 995 tA 975 AT5 000 000 201 LS5 975 101 995 Si,, 995 0 942 AT5

FIND
458

NO FI3D IN

4684 467 472 473 474

STSET Ob TO REMARKS ADDRESS CLEAR REMARKS

7 OR1 Wa 01. RESTORE REMARKS EAll TO GSAR TABLE
ADDRESS

485 ZJS 4011 404 470 J5 468 475 472 UJ5 111 000 000 LSS 1OB 153 095 ADS 000 000 98Z CCM

EYESYES• :
405 406 '408 469

SET 027b TO I HR EAK E 3bT
LOAD DIRECT ,, D7b -- REMARKS ,e ADDRESS TO -STORE REMARKS
ROUTINE NEDRESS IN 0,0 FOR INTER-CENTER

/ 23 4 101 1 MES7 6GE

532 530 404 U): 10, 150 40, ZJ5 073 101 108 545 577 o0o "470 ,,



YtS 442

= SET Wei To PROCESS SET D18b TO WPAS$ FOR USE WITH CUE
MODIFICATION OF STORING ROUTE '3I' OF INSTRUCTION
ENROUTE IN TRACK Oh 442 SHOULD READ 448.

547 471 ,'42 #j 5 471 485 445 tiJ5

440

b TO STARTING FIX
1.1 .ITO STORAGE

440 UJS lOT 940 445 535

458

T 1ADDRESSI1 7T0 STORASGE

SIL 995 942 AT5

I 1I p

473 474 475

REMARKS ADDRESS CLEAR REMARKS nRESET
TO GSAR TABLE 09s Dia Iu

LS5 105 153 095 ADS 000 000 98Z CCM 470 475 470 UJ5 4

469

SET 032b TO
4w STORE RENARKS

FOR INTER-CENTER/MESSAGE

45 577 808 "470 UJ5 Appendix XII

Page I of 8



476 478 479 461

RESET OLD ALTITUDE RESET OLD SPEED

Oiao a 01. & TO 9S5 [E A 012a & TO'RSE

476 476 478 i51OA I 984 ATO 461 479 481 1'' 1A 8M 00

470 477 480

[D~\ESETI(NEW(14 ALTITUDE D1 1b NEW SPEEDD1a D4TO 958 D12 To USE

48347 43 J5973 984 479 535 973 OIN 482

488 4011

SPEED AND IS THIS YTS 
0 T

ALTAITUDE TO., EA MODIFTCATION 
ERASE2T' 5S

S T O R A GE O• F E N RO 0 U T E T, j " ..

100 973 ATO: 074 560 523 ZJ 5

NO

491 
442 4"443

SET 21b TO 
SET 200 TO 

SET 027 .TO

ERASE T VIIS ERASE T Vl 15 DIRECT RO '

511 501 4 92 UIO 711 4 95 0 
443 UJ 5 451 533 4



451 482 403 485 486

OLD SPEED ALTITUDE AND IS TYPE wO T 11 ADDRESS T 11 TO ISI

a> TOS0ll SPEED TO ITS D14 CHANGED? 15 TO ISAR

IDA • iN AT5 984 I DOA ATS 372 587 485 ZJ 942 12 95 ALT! IOZ 5DZ 487 831

YES

480 484

NEW SPEED TY13T
TO GSSE - BTB

073 GIN 432 535 572 IOC AT5

019 D22

YES YES

494 495 496 497 498 490

NO NO
SET 023b TO STARTING IS THIS A STARTING IS THIS A ISTHIS A
ERASE T VIIS 0 T VII ADDRESS LEGITIMATE T VII ADDRESS 09MODIFICATION OaNE STRIP

LOCATION TO T VII TO GSAR OF PIOPOSED? FLICHT PLAN?
ISAR ADDRESS? NOSAR

19 504 495 UJ5 90i & 995 ATL 993 159 498 Z15 980 • 995 ATL 974 151 504 Z25 31H 995 503 ZJ5

*43 500

IIS DIRECT ROUTE - FIX TI
EPARTURES A

,43 UJ5 46S 533 485 UJ5 lOvay%

tIE,



485 486 487

NT I II ADDRESS T I I TO UsE T I I TO
D15 TO ISAR Dla STORAGE01

042 • 395 £T5 lOZ 981 467 13M I6Z- 981 471 837

'I

YPE TO

D15 -~Dl6b D1iiTO KD
SIOC AT5

,D22 020b D3

YES

498 499 s 503
NO

IS THIS A . IS THIS A DEPARTURE
:SS. 010 MODIFICATION ONE STRIP TIME TO

OF PROPOSED? FLIGHT PLAN? 020a TYVII

ATL 97'4 151 504 ZJ5 0E 8115 5.03 ZJ5 974 98H 360 531

500 501

DEPARTURE NEXT FIX
FIX TO T VII ADDRESS
STORAGE TO STORAGE a

IOV bfi 979 AT5 988 975 274 53

Appendix XII
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511 512 513

LOAD CANCELLATIGO SET C7b TO SET CuL~b To
D24 D ROUTINE BYPASS ERASING RETURN TO 027

REMARKS

82Z 177 512 565 850 847 513 UJ5, 530 850 509 UJT

ND I

HAS:THIS > IGNORES TO STARTING
( ••• • STRIP BEEN TIME FIELD TO T VII ADDRESS

D 2@ 2 PRINTED? SUPPRESS TO STORAGE

COMPARE 580

98J 591 514 NJ5 590 978 506 535 995 978 108 545 992 992 274 UJ5

578 529

SET 021.1c SET
D26 D26 D26 FOR DIRECT TO Li

ENMOUTE DIRE
[we re r&ROUT

473 533 529 UJ5 532 531

YES YES YE'S

523 524 525 526 527

TAILOR IS FIRST IS FIRST NO NOS TRTN I

ROUTE SEGMENT SEGMENT RNO- SEGMENT TO STORAGE
"0 OR ORCT? TNETA OR DISTANCE I r2

LAT./tONG.? DIRECTION?

98Z L 983 UT5 980 592 528 ZJS 900 594 528 NJS 980 593 528 NJ5 lOT 940 519 535



2 513 519 520 521 52

ET C7b TO SET Club TO LOAD SET C3b TO SET C7b TO S
YPASS ERASING RETURN TO 027 CANCELLATION BYPASS TI ERASE BYPASS ERASING R
EMARKS ROUTINE REMARKS

0 847 513 UJ5 530 850 509 UJT 82Z 177 520 565 836 633 521 UJ5 850 847 522 UJ5 5

509

7 LOAD MACNINE 514 5:15 518 51'
ERROR CODE -YES

H HAS TIME STARTING LOAD
CHANGED? T VII ADDRESS CANCELLATIOND24 D24a TO STORAGE ROUTINE

580 124 838 UJ5

;2 992 274 UJ5 974 98G 224 ZJ5 995 978 108 545 82Z 177 517 585 8!

NO

EX3

528 529 532 533

SET 0?7.lc SET 027b STARTING LOAD
FOR DIRECT TO LOAD FIX TO DIRECT
EN* J TE DIRECT STORAGE ROUTINE

ROUTINE

473 533 529 UJ5 532 530 519 UJ5 960 f 979 AT5 41Z 183

527 530 I 531

i0 STARTING Fix *TSORG RESET LAIRAOTO STORG 0 27a AOUTINE

iJ lOT 940 519 535 531 530 531 UJT 43Z 173 461 565

V



520 521 522 510

ýSET C3b TO SET Cib TO SET C116 TO LOAD MACHINE
iBYPASS TI ERASE BYPASS ERASING RETURN TO 027 ERROR CODE

REMARKS

836 833 521 UIS 850 847 522 UJ5 530 850 510 UJT 580 124 827 UJ5

515 516 517 518

S

SH777 'HSSTARTING LOAD SET C3@ SET VCll
T VII ADDRESS CANCELLATION TO ERASE TO JUM P

995 978 108 545 82Z 177 517 565 850 833 518 UJ5 274 850 827 UJT

532 533

STARTING LOAD D
FIX TO DIRECT
STORAGE ROUTINE

960 MA 979 AT5 41Z .-183 461 565

I 531

L*ADr a AIRWAY

ý& ROUTINE

I UJT 43Z 173 461 565

Appendix XII
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548

030

992 902 22'4 UJ5

NO YES

547 Y 550 = 551 552 553SYES N

CAS ENTER- •OES NTA , CONTINUATION T VII ADDRESS

D20 CENTER CONTA! ; ADDRESS TO D30 TO GSARSu• • ESSAGE' T VII GSAR
BEEN SENT? ADDRESS?

987 59,1 550 ZJ5 980 159 557 2,5 990 995 552 53L 080 995 553 53L 103 0

D)31.1

NO
573 574 601 602 603 604 e

TYPE TO COORDINATION DIVIDE MINUTES + IS TIME YES

STORAGE FIX T VII XINUTES BY 60. HOURS TO IN NEXT DAY?
ADDRESS TO STORE L2 GSB
GSAR MINUTES

972 6'1. 968 AT5 931 995 601 53L 98G 152 990 ORE 000 202 000 LS5 990 993 98A ADS 993 154 606 NI5

577 578 579 580 581

REN;ARKS 13 REWW)FRS TO REMARK TO DATA FOR INTER- LOAD INTER-
GSB GSO GSS CENTER MESSAGE CENTER MESSAGE

TO TRACK 97 ROUTINE

979 Ut 983 AT5 978' U 982 ATS 977 U1 981 AT5 98Z Ut 97Z OTT 43Z 597 441, 5865



030

NO
553 554 = 555 556 570 571-"YES

VII ADDRESS IS THIS S STORE INITIALIZE DEPARTURE
GSAR u COORDINATION COORDINATION TRACK 96 FIX TO

FIX? FIX T VII STORAGE
ADDRESS

995 553 53L 103 0O 000 LS5 98L 150 552 ZJ5 995 8 931 AT5 992 932 570 UJ5 96Z CC5 IOV 960 104 545

0 31.103

NO I
604 < 05 BO0

IS TIME YES ADJUST TIME AIRCRAFT
IN NEXT DAYO FOR NEW IDENTIFICATION

DAY D31.1 AND DEPARTURE D3 D34
FIX TO GSB

9,93 154 608 NH5 990 991 984 $65 970 980 580 535

INTER-

R MESSAGE
:NE

7 441 5865

NO

V,



556 510 571 572

INITIALIZE DEPARTURE ALTITUDE, SPEED,
TRACK 96 FIX TO REMARKS ADDRESS

STORAGE TO STORAGE 031

AT5 392 092 570 UJ5 K5  96Z CC5 ICY 980 104 545 373 989 AT5

I

NOTE: FOR USE WITH UPDATE AND POSITION
REPORT ROUTINES, PAGES 5 & 8 " 3 )
REPLACE PAGE 4 CODING
AND CONNECTORS ON THESE PAGES.
ARE COMPATIBLE.

Appirndix XII
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0

D38 Dl D37D

No YES YES YES
535 <-- 541 •> 542' > 543[ < 544

ISTI N YS I HMA NO ISTEEA NO.A No i I

REMARKS SPEED - TYPE
ESSAGE?CHANGE? CHANGE? CANC

970 598 541 PJ5 962 150 430 PJS 977 150 545 PJ. 973 587 545 NJ5 972 581

549 583

SET D33b:TO STARTING FIX,
TEST FOR D29 D31 f T VII ADDRESS D31
COORDINATION --a. TO STORAGE
FIX

I 553 552 550 Ul5 980 958 552 535

YES YES

547 = 548 550 - 551

NO N
HAS INTER- NO SET 043c TO DOES 1 11 CONTINUATION

D28 CENTER BYPASS INTER- D29 CONTAIN T VII ADDRESS TO

MESSAGE CENTER MESSAGE ADDRESS? GSAR D
.BEEN SENT?

987 591 549 ZJ5 224 563 550 U.5 980 159 583 Z,.5 090 995 583 53L

~~3 1 D41

IS TSR

I IS THERE A :

• I976 9,8G 586 ZJ5 992 992 567 UJ5

558 559 = o 582
f~ is NOS STARTING

NO -STARTING FIX T VII

S RESET D39a IX CUE? ADDRESS TO
STORAGE To

992 9.92 559 U) T 98A 933 582 ZJS 9 92 9 92 807 Ui.5 980 958 581 535



545 539

D37 ~TEST FOR B1

D37 DlIUPDATE

564 558 430 UJ5 
990 " 98

990 
_98

YES YES YES

543 < 544 548 536 537

No No LOAD0POSITIONo .
IS THERE A > S THERE A LAPOIONROUTE TO IS THI FIX

SPEED E TYPE - REPORT ITS DISTANCEB
CHANGE? CHANGE? 036 ROUTINE DIRECTION?

13:587 545 NJ5 972 587 546 ZJ5 43Z 176 498 585 96Z IOZ IT5 100 593 539 NJ5

83 552

STARTING FIX T VII: ADDRESS
T Vi I ADDRESS 0& TO GSAR 033a D39
TO STORAGE

O D 958 552 535 980 995 558 53L

NO

51 553 554 = 555 558

YES
CONTINUATION IS THIS -.- COORDINATION SET D43b TI
ADDRESS TO U COORDINATION FIX T VII PROCESS IN
GSAR ' EA3 FIX? ADDRESS TO CENTER MES:

0 995 583 53L 103, 000 000 LS5 98L 150 558 ZJ5 995 4 931 AT5 570 563 557

585

992 992 567 UJ5

YES

5649 5 561 567
' NO J'YES

S{D40T• CHANGE IN D41ZI ALTITUDE D rn2 REPORT
TIME? " CHANGE?RO T N

974 98H 586 ZJ5 973 586 563 ZJ5 43Z 170 498 585

582

STARTING
FIX T VII

SADDRESS TOD4
STORAGE

900 058 581 535



539 540

RUFi X TO FIX TO
BTT STORAGE

990"98A 1 04 545 985A 9 3 3 430 535

YES
536 537 < 538

COORDINATION ~ ~ ~ N SE 4 OSTa3aT

SFIX T VII PROCESS INTER- BYPASS

ADDRESS TO CENTER MESSAGE COORDINATION
STORAGE , D TlX TEST

567

- ' L O* P OI 
RETTOO N ?

JREPORT~ j

PAGEs 5 & B REPLACE IPAGE 4 WHEN
43Z 178 498 565 UPDATING ROUTINES ARE IN USE1.

S~Appendix XII
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570 571 572 573 574

IN ITI ALI ZE DEPARTURE ALTITUDE.SPEED TYPE TO COOROINATII
TRACK 96 FIX TO l REMARKS STORAGE FIX T VII

STORAGE ADDRESS TO ADORESS TO
STORAGE GSAR

z 96Z CC5 IOV 060 184 545 973 = 989 AT5 972 9 958 AT5 931 9951 601

563 568 569

NESET D34b TO SET 039c TO
D43 RE SET TERMINATE -6 CONTINUE

D4 EE 4a PROCESSING :LOOP

902 992 568 U15 563 557 569 UJ5 552 558 552 UJ5

D43c X

577 578 579

979 MA 983 AT5 978 Mt 982 AT5 979 2 P 981 AT5

6 OB 580 581

AIRCRAFT DT FO NE LOAD lINTER-

ID ENTIFICATION I 7- _ . CENTER MESSAGE CENTER MESSAGE
D44 hI ANO DEPARTURE - 3a I TO TRACK 97 F T BROUTINE

970 980 5HI 535 98Z r 97Z OTT 43Z 597 441 565

i0



573 574 801 602 803 804
VI

TITUDE,SPEED TYPE TO. COORIINATION IDE MINUTES + IS TIME IN
REMARKS STORAGE FIX T VII MINUTES BY H0. HOURS TO NEXT-DAY
DRESS TO ADDRESS TO STORE MINUTES L2 ass
DRAGE GSAR

, 969 ATS 972 08 98 AT5 931 9051 SDI 989 152 990 ORE 000 202 0OD LSS 990 093 984 ADS 993 154 A 0. INii

NO

) CD44

807 809
YES

IS THIS > CUE FIX
LAST FIX FOR ERRORD45 THIS FLI GHT? D46

9SF 150 809 PIST5 50'2 9

579 MD 
YESIS NEXT FIX

(sToREARS OADDRESS

eeLEGITIMATE T7 D31
Z~~EM RKST O ADRESS?

982 AT5 979 LY~981 ATS 960 1s9 552 ZJ5

ND

D46
INT ER,-
tMESSAGE I t

441 585



604 605

UTES + IS TIME IN ADJUST.TIME
IS TO NEXT A FOR NEW DAY

93 984 ADS 993 154 606 NJ15 990 991 984 S15

NO

D44

50I
ES

CUE FIX
D4. ERROR Q Q

520 125 11O UJ5

08
YES

S NEXT FIX I-
ADDRESS \ -

GITIMATE T7 D31
ADDRESS?

159 552 ZJS

NO

D46

PAGES, 5 £ REPLACE. PAGE 4 FOR

OPERATION WITH UPOATINS ROUTINES.
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Page 6 of 8



WORKING STORAGE LOCATIONS

931 A A A A X X X X X X X A COORDINATION FIX T VII ADDRESS.

933 A A A A A A A A X X X X ROUTE CHANGE STARTING FIX.

940 A A A A A A A A X X X X FLIGHT PLAN STARTING FIX.

942 A X A A X X X A T II ADDRESS.

958 A A A A XXX XIX XX A STARTING T VII ADDRESS FOR

UPDATE.

I
Ii

NOTE 1: THE REMARIKS BESIDE THE CONSTANTS, FACTORS AND
f WORKING STORAGES DEFINE THE PRIME PURPOSE AS

USED IN THIS ROUTINE. THE FLOW CHARTS WILL
DEFINE ANY SECONDARY USAGE OF THESE LOCATIONS.

L NOTE 2: LOCATIONS 176, 931, 933 and 958 PERTAIN TO THE
UPDATING AND POSITION REPORT ROUTINES.
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lF

CONSTANTS AND FACTORS U
150 A A A A A A A A A A A A SPACES COMPARATOR

151 i i i i i i P i i i iR i PROPOSED COMPARATOR

152 600000@ j6 0 A TIME CONVERSION FACTOR

153 $ 00 3 1 2 0 0 0 R EMARS TABLE MODIFIER
154 A A A A A A A 2 4 0 AITIME ADJUSTMENT CONSTANT

159 i i ii 5 0 i i i i i il TVII ADDRESS COMPARATOR
161 0I0 0 10 00 00 T I ADDRESS MODIFIER
173 6 8 Z A 0 1 1i 2 0 0 0 A AIRWAY ROUTINE LOAD FACTOR

176 819 Z A l IL 8 0 4 0 A POSITION REPORT ROUTINE LOADFACTOR

1[I77 1815[jII ll616T 101 FANCE TIOR AND ERASE ROUTINE
LOAD FACTOR

183 8 _ Z A 1 1 4 [6 Q Q A DIRECT ROUTINE LOAD ACTOPR
586 i i i i i . i i i. i PAD COMPARATOR
587 i i ii ii iii .. i PAD COMPARATOR

588 i iii iiii3 E i I I i i ENROUTE COMPARATOR

590 iiiiii i i i i i i IGNORES FACTOR

591 i i i i i iii P i PRINT COMPARATOR

592 i i i i D i i i i i i i DIRECTROUTE TEST COMPARATOR
593 i . i i i i i i i i i i DIRECT ROUTE TEST COMPARATOR

594 i i i i . i i i i i i i DIRECT ROUTE TEST COMPARATOR

597 5 1 Z :A l 14 LL~~ INTER-CENTER MESSAGE ROUTINE
LOAD FACTOR

1598 liIiIililililil. lililili PAD C OM PARATOR ,

OH

H,
Appendix XII
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APPENDIX XIII

CONTINUATION ROUTINE

iJ

LI

[Il



820 821 822 823 824

'ACHINE CONTINUATION TABLE AIRCRAFT IDENTI- ROUTE TO OTB
STR iCROR INDEX ADDRESS TO --- FICATION TO GSO

DE 6SAR

555 1214 821 UJ5 t21 233 008 LAK 97? NW, 98A ATN OnZ IOZ O5 8624 840

N1.

832 833 834 835 539

UMODIFIED FLIGHT STAR7ING T VII CONTINUATION CONTINUATION
NUMBER EQUALS ADDRESS TO STOR- TABLE ADDRESS TABLE ADORES

X2 L1 T 11 TO GSAR AGE TI GSB TO GSAR

201 000 000 LS5 988 150 995 ADL 9810 931 ATS S33 960 ATM 993 • 995

,47 ..... 850 .. 1
•' •HAS DEPARTURE • NO/ COORDIN•ATION i SITATIOIN DIRE"

SR TO GSAR

98J 889 848 ZJ5 992 992 224 UJ5 980 D 995 ATL IOF OB SIF

YES

848

SET SUB-ROUTINE
d FOR RIDER STRIP A

491 I.7 852 UJS



823 824 825 826 827 832. 82

ROUTE TO BTO FIND FOUND ADDRESS INITIALIZE INDEX CONTINUATION 'LAST SEGMENT IF Csp TO STORAGE TABLE ADDRESS PARENT MESSAGEN
TO GSAR TO STORAGE

DOZ IOZ IT5 824 840 840 SP5 98D 8 933 AT5 000 000 98Z CCI 993 & 995 ATL 980 9 62., 5- u.s

NU FIND

640 86 •
NO PREN MESG LAST T Vii
ERI e E ADDRESS TO

ISTORAGE

so0 12." ISO UJ5 988 934 862 535'

5 836 837 838 841 842

NO
ONTINUATION CONTINUATION STARTING T VII ARE MIRE SEG- LAST T .STATION DIRECTION
ABLE ADDRESS -0TABLE 'ADDRESS ADDRESS TI GIS VENTS TO BE ADDRESSVOFl PARENT COE TO ISB
a GSB TO SSAR PROCESSED? MESSAGE TO GS AR

980 ATM 993 995 ATL 931 GOD ATM 958 1. 841 ZJ 5 100 095 ATL 9SF I lOF AT5 9

YES

839

LAST T VII

ADDRESS OF
PARENT MESSAGE
TO STORAGE

100 931 860 535

851 852 653 854 855
'ORDINATION STATION DIRECTION AIRCRAFT IDENTI- DEPARTURE FIX AIRCRAFT ICENTI- COORDINATII

X T VII ADDRESS CODE TO G58 X6 FICATION TI ITS _qTO STB FICATION AND FIX I VII
GSAR DEPARTURE FIX TO ADDRESS TOF GSB

995 ATL IOF & 9SBF ATM 971 100 AT5 972 IO 0V AT5 100 & 980 AT5 995 9 9

ASSEMBLY OF DATA FOR
PRINTING RIDER STRIP.

J I



827 S,2 829 830 31ICONTINUATION :LAST SEGMENT SF COMPUTER FLIGHT LAST T VII CONTINUATION
TABLE ADDRESS 0PARENT MESSAGE NUMBER TO OT, ADDRESS AND DE- DATA TO GS, X2
TO GSAR TO STORAGE. PARTURE FIX TO

ITO

993 AM 995 ATL 980 S ,Z) 535 983 1 108 AT5 988 t 108 -ATS lOZ • 98Z STM

LAST T VII
S ADDRESS TO

STORAGE EX 3

98 934 892 535 No

841 842 8485
NO Y S

LAST T Vii STATION DIRECTION HAS LAST FIX IS THIS CON- STARTING T VII
ADDRESS OF PARENT CODE TO BTB BEEN PRINTED? TINUATION ADDRESS TO GSAR X4
MESSAGE TO OSAR OF PROPOSAL?

100 . 005 ATL 9SF l1OF AT! 98J 889 849 ZJ5 IOC 150 224 Z15 931 MA 995 ATL

YES

849

1 6 \ SET SUB -ROUTINE
OF X7 X3 d T6 PROCESS X5
ESSAGE RIDER STRIP
GE

800 535 490 IZ7 850 U.5

854 855 8586

E FIX AIRCRAFT IOENTI- COOi-INATION DATA FOR PRINT-
DEPARTURE FIX TOI ADDRESS TO CSB

tOV AT5 100 &Z 980 AT5 995 MN983 AT5 98Z 97Z 105, 835

ASSEMBLY OF DATA FIR
PRINTING RIDER STRIP.

Appendix XIII
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Soo 861 882 853 8e$ 867
NO NO NO

IS TYING SEGMENT) IS TYING SEGMENT IS TYING SEGMENT READOUT AIRWAY LAST T VI I LAST

X7LAY/LONG? DIRECT ION? PARENT MESSA:GE' TJ-o~ PAREN

( C:RE HOTEA RDITNGSN OUIEADRES 
FSTORA

956 8140 884 Z.15 990 887 864 N.15 990 88e 884 NIS 43Z '173 888 565 e-b s & M 99 ATL 903

<
YES YES YES 86488

READOUT DIRECT SET X II b FOR
XB - B X8ROUTINE DIRECT PROCESS- X

O P I N G S- 
X

41Z 183 0865 585 886 886 880 U.15

LAST T vii ~~~~SET EX22d TO LATTIIIMOFAT
ADOES OF OAD DTA FRIN AIDDRES OFFXTOSOAG

PARLEN ADDESSAGENTIMECMUTATION BPARENTIMESSAGE

TO STORAGE TOPO AL SI VTORAGE-W

9331 t 95 1 5 882 sa53 Bl5 220 257 8835 UJ JS ti52 T 8 7 T



888 867 888 889 870 871 872

LAST T VII LAST T VII LAST T VII SEGMENT CIUNTER LAST SEGMENT IF CINTINUATIEN RIU
ADDRESS IF ADDRESS OF f ADDRESS F TI . TIRAGE PARENT MESSAGE TI ROUTE TI IT$ STI
PARENT MESSAGE TI PARENT MESSAGE TOI PARENT MESSAGE TO IT-
GSAR STIRAGE STORAGE

S1 8 990 ATL 093 0 947 AT5 903 A 059 AT5 950 085 I0S SW5 958 5 100 AT5 983 0 8OZ ITS 10Z

ASSEMBLY IF DATA FIR PRICESSING
885 ADDITIINAL SEGMENTS

T SET XII b FIR
DIRECT PRICESS-
INO

185 888 885 888 UJS

888

SET DR68b IN
X DIRECT RIUTINE

FIR PRICESSING

/ 7 41 48S UJ5

88 5 57 858 853

d•J• •' RE r| " -g' I ESET'] SET A57b IN SET A58b IN SET A4'€ T'

X•ll AIRWAY RGUTINE AIRWAY RIUTINE STIRE STARTINI( i1a To BYPASS TO BYPASS T V~I IFSEX23 SET EX23 SET CINTINUATIIN

857 835 857 UJ5 857 642 858 UJ5 650 840 053 UJS 824 8.21 4GI IJ

884

TIME IF LAST
FIX TI STIRAGE

381 07 9r78 AT5



870 871 872 873 874

WNTER LAST SEGMENT OF CINTINUATIUN ROUTE TO T I ADDRESS TO ENTRY FIX TI
PARENT MESSAGE TO ROUTE TO ITS STORAGE STORAGESTREXO
ITB TRG 1

50 IS5 956 8 100 ATS 98m IOZ I Tn I OZ I Z IT5 980 161 975 A5D 10'V h 040 AT5

ASSEMBLY OF DATA FOR PROCESSING
ADDITIONAL SEGMENTS

ET DORBb IN
IRECT ROUTINE DIR PROCESSING 1.3

J I
1741 48S UJ5

150 850

57b IN SET ASb IN SET A4,c T,Y ROUTINE AIRWAY ROUTINE STORE STARTING
PASS TO BYPASS T Vii IF
SET EX23 SET CONTINUATION

12 858 UJ5 650 640 850 UJ5 024 521 4-GI UJ5

Appendix XIII
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CONISTANTS AND FACTORS

150 A A AA A A 6 A A A A A"SPACES" COMPARATOR

161 o ]AT TI MODIFIER
173 6 8 Z A 0 1 1 2 0 • 0 A AIRWAY ROUTINE LOAD FACTOR

183 8 4Z A 0 6 0 A DIRECT ROUTINE LOAD FACTOR
887 i i i i i i i i i i i DIRECT ROUTE TEST COMPARATORI 888 i i i i i i i i ili i DIRECT ROUTE TEST COMPARATOR

889 i i ii i i P i PRINT COMPARATOR
1890 i i i i Dii ii ii i DIRECT ROUTE TEST COMPARATOR

WORKING STORAGE LOCATIONS

1 920 [ýIA AA A X IXIX IXIX IX IX IASTART TVII ADDRESS OF PARENT

MESSAGE

940 A A A AA A A A X X X X ENTRY FIX

946 A A A A X X X X X X A CONTINUATION TABLE ADDRESSH 947 A A A A X X X X X X X A LAST T VII ADDRESS OF PARENT

MESSAGE

H 950' A IAIAI A A I XIXI A A I A SEGMENT COUNTER
952 A JAA IX IXX I XJX X XTA LAST T VII ADDRESS OF PARENT

MESSAGEH 1956 IX XJXIX IX X X IXX IXjX1 XLAST SEGMENT OF PARENT
MESSAGEf 81959 ýA AA iAX ix iX I X X IXX ALAST T VII ADDRESS OF PARENT

MES SAGE

H
H
[I

Appendix XIII
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APPENDIX XIV

HJ CANCELLATION ROUTINE

11

I I



820 821 822 823 824

AIRCRAFT DEPARTURE TABLE InFIND STORE TABLE
STAT ENT. POINT TO START TSP I ADDRESS

TO 98 USE GSAR IN

971 98A.AT5 972 ~.903 A15 XIO 100 COX LAN 823 98828 SP5 905 I\975 £15

I'S FOUND
NO FIND

828

SET
C13 ERROR

CODE

$60 125 190 UJ1.

BUSY

828 829 830 831 83

DEVELOPIDENT- ERASE FOUND
SIFIER TO Fl I FIND TABLE IX C

C 7 LS 'ABLE IX | I C4IR~c°"°RECORD
V RECORD NM

000 107 000 LS5 159 975 989 SYN D30 833 833 SP5 150, W 989 ATM 833 e

I'S FOUND
NO FIND

C3

634 835 836 837

TABLE I ERASE TABLE L OBTAIN.

C12 ADDRESS I C5 1 LS TABLE It
TO SAR M ADD RE Ss L A

9075 OM 995 AT! 5 N15 989 A'TM 000 000 201 LS5, 975 161 995 SBL ago



825

824 RESET 827

FIND STORE TABLE TBEI
I ADDRESS Cl START TOSq GSAR

6528 SP5 00g 0 975 All 27 8 XI1 220 0TX LAS

I'S FOUND
NO FIND

826

SET' SUB sUB
:13 ERROR I fX3Cb

60 12, 100 UJI.

832

FOUNDIiX , J .i\ -

M I

098 ATM 833 832 828 UJ5 633

84833 03 J

839
837 838 840

OBTAIN TEST FOR REMARKS REMARK CLS HTABLE REMARKS I A "DRES

ADDRESS L ADDRESS ATO STORAGE

1 201 LS5 975 151 095 SIL 0,81 150 CP cr $50 147 841 Z5 9083 100 I11 1,41

NO REMARKS

j 't C9



827

START TO C2GSAR

XII 220 OOX LA5

C3a c

838335 1

RESET

834 833 834 UJ

140

REMARK CADDRESS
TO STORAGE

3 100 111 t45 C.,

Appendix XIV
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841 842 843 844

!SET
TEST FOR NEXT RECORD TEST THIS

NEXT RECD ADDRESS TO RECORD FOR
D TOQ) LAST TO BE

XDDRESS GSAR L - ERASED QIF A
980 150 847 ZJ5 990 MA 995 ATL H8D 150 M& CP9 847 84,6 845 MZ5

C?

847 848 849

RESET

643 847 8 43 UJ5 jBO 153 995 ADS 8m 8 9Z CCU

\

853
851 852

TABLE5 LS LTOD TLE,
& U W] ADDRESS ,

107 000 IB0, S5 101 073 975.SY5

l ' 854

'TABLE I LOAD ,,9LF 'I
_C C16 'ADDRESS TO ADDRESS WITH

k i INVALID

-- 185 DATA "J 7

9175 •t 995 AT5 1,71 JY• 939 AtM



844 845 846

ýSET RESET

CLEAR GS8

-4b AND ERASE C14
THIS RECORD

I F UAL 
M

847 846 845 3Z5 goA *8z cCU 842 846 842 UJ5

849 850

JUMP TO

ERASE

REMARKS CiT

mA

\

5 8m g8 CU9292 2 J

SET /

MACHINEH
csERR OR

CODE

N' 550 188 920 UJ5

/
/

/857

JUMP TO

443 124 636 VJS5



.RESET • .

.2 846 842 UJ5

858

SET
MACHINEc? EP E~ORI

550 186 820 UJ5

Appendix XIV
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Ii

CONSTANTS, FACTORS AND WORKING STORAGE FOR CANCELLATION
AND ERASE ROUTINE.

1 5 0 A AjI A A [AjAAAAAA A COMPARATOR
E 91 5 9 iji iijx X X' i ijili il i USED TO EXTRACT THE 3 LOW-

ORDER DIGITS OF THE TABLE
I ADDRESS, IN THE "V"
POSITION, TO SEARCH FOR
TABLE IX RECORDS.[I

16 11 o 1 0 101010 o 1 1 o Iol oh oo 0 TABLE II MODIFIER
9 17151 A A JA A IX X X X XX XA WORKING STORAGE FOR

TABLE I ADDRESS.

u * NOTE:* THE REMARKS BESIDE THE ABOVE FACTORS, CONSTANTS AND
WORKING STORAGES DEFINE THE PRIME PURPOSE AS USED IN THIS
ROUTINE. THE FLOW CHARTS WILL DEFINE ANY SECONDARY USAGE OF
THESE LOCATIONS.
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fII

I]

H READOUT ROUTINE

H

I H

41
L-

ii'



R22b R22

BUSY

49• AIRCRAFT 497 498 499

S_-•. ,.TEST /--,Ro , ODE.NTAO.-
TEST C OMP T R I E T. TABLE I START MASK AIRCRAFT F N

STARTCOMPTE TO GSAR IDENTIFICATION FsN

NUOBER TO GSB N

971 490 502 NJ5 XIO 100 OOX LA5 990 491 969 MKN 505 501 501 SP5

NO FIND
VS FOUNC

FLIGHT

R3

504

502 503 SET

Rl 3L FLIGHT R
NUMBER TO R2

U - STORAGE

303 000 000 LS5 990 161 975 AD5
5'i5 511 505 UJ5

_ _ ___,_



R22 R2 4RaR

/
BUSY /

499 500 /

sf' Fb ADDRES %b R7

505:501 501 SP5 9915 9775 5504 VTS

O FIONDý

501

360 125 190 U)5

504 505 508 507 508 50

SET TEST FOR ± TEST FOR MS IT~fC
PADS IN DIS- NEXT SUCCEEDING EA MAS ,II(`STAON Al

TANCE AND DIREC CODE 8 LS AND DIRECTION Al

TION TO REGISTER AL

000 000 108 LS5 990 494 990 MK5 g9
515 511 505 U'J 972 492 539 ZJ5 990 493 512 ZJ5

513

1 512

RMASK FIX
R IDENTIFICATION

TO STORAGE

973 494 "57 VK5
525' 524 510 UJ5

533 540

R 9' Il D E INT I F I C AT I O N ' -- -

TOSORG



/
7

- Rbb R7

508 507 508 509

TEST FOR
NETSUCCEDN MASK &I.STANat COMBINE DISTANCE R5

CO 
AND DIR'ECTION AND DIRECTIONSLS TO REGISTER A AND FIX IDENTIFI-SW J ICATION

000 000 108 LS5 990 494 990 MK5 990 973 %'F AD5

513
512

(R2ý3 MASK FIX 
R5

I DENTI FI CATION
TO STORAGE

973 494 9BT MK5 J

525 524 510 UJ5

39 540

JUMP TO

MASK FIX ."

I DENTI FI CATION.- R5
TO STORAGE

73 494 IS?7 K5 92 992 510jUJ

Appendix XV
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fill :

510 SET _@@

419 510 499 SU15 511 500 419 Ulis

516 519 520 521

TEST INPUT TEST FOR

=1READ TABLE 'sFIX FOR . IN (
V L PADS STATION DIREC-

TION CODE FIEL

BB8 0 905 ATL 1il 402 525 ZJS 9SF 150 522 ZiG "529 525 522 UJ5 IBD

R16a (R1

333 534

532 525 534 UJ$ 531 528 520 U15

535 53$ 537 538

SET

READ TIME f__ RlIAD TABLE
R ~20 COMPUTATION VII

iROUTINE LL3

43Z 181 630 555 48 3 443 537 U) 5 9,40 80 95 ATL 475 37 5 368 UJO



915 518 917

L EOIP TABLE TEST FOR NI ADDRESS TO CONTINUATION

R7 1BA LL MESSAGE ADDRESR3W OBTAIN AnLATABLE 11 •

000 600 201 LS5 075 11B11 05 SOL 00D 405 514 ZI5

YES

514

READ
CONTINUATION

R R2MESSAGE
L

B10 015 51I VTL

522 523 524

TEST FOR TEST TABLE

VALID N"EX VII FIX AGAINST R16R14 TAULE V1R15INU FX

B8D 159 524 ZJ5 529 525 524 UJ5 BOA 157 533 ZJ5

R i5..... -__

R

R2'Ib

538

SET

475 375 30B U'J5



SIB oIT

NODIl TABLE TEST FOR N

Ls I ADDRESS TO CONTINUATION RN1
OBTAIN L MESSAGE ADORES
T AB I E 11

II L5 1675 II MS SIlL 980 495 514 ZJS

YES

514

READ
CONTINUATI ON

R12 MESSAGE R13

L
*so 115 518 VTL

524

TEST TABLE

Rl5VII FIX AG AINST R16
R15 INPUT FIX

ISA 857 533 ZJ5

Rib
R24b

Appendix XV
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525 526 527

RESE'EST FOR
POSt-PRINT CODE STORE TABLE

""RIN THIS TABLE VII ADDRESS pig

528 525 528 UJ5 895 157 518 ZJ5 995 - 940 AT5

R16b R17

532

529SE

SET

ERRORRI7
COD E

EXIT

360 'as 190 UJ5 _
2C09 375 376 UJ5

\
1 1



527 528 550

STORE TABLE READ
VIL I ADDRESS R19 CANCELLATION C

AND ERASE \
ROUTINE

095t 940 A75 62z 177 530 585 535 833 929 UJ5

531

536 833 828 UI$

532

SET

EXIT

2D.9 375 376 UJ5



F

•0 i

833 828 UIS

31

833 828 UJ5
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[1 CONSTANTS, FACTORS AND WORKING STORAGE FOR READOUT ROUTINE

5•0 A LkA A A A A L L 6A : SPACES COMPARATOR
I 5 7 i i i i i i i i i i P i "POST PRINT" TEST CONSTANT
1 5 9 i i i i 5 0 i ii TABLE WIADDRE SSTEST CONSTANT
11 61 1 010 10 0 1 0 1 0 0 0 0O 0 TABLE II MODIFIER FACTOR4- 9 0 i i i i / / / i i i i i FLIGHT IDMBER TEST CONSTANT

4 9 1 A A A A A 0 0 0 0 0 0 0 MASKING CONSTANT

49i' i ii i FIX IDENTIFIER TEST CONSTANT
4 9 3 _ i i i i I i i N S i INEXT SUCCEEDING"_TEST CONSTANT
4,94 A A A A "A A A A 00 0 0 MASKING CONSTANT

4I 4 9 5 oi I i i i i ii i CONTINUATION MESSAGE ADDRESS
TEST CONSTANT

1914101 AIz a l xx I XIIx XX : Xl WORKING STORAGE FORTABLE
VII ADDRESS

*NOTE: THE REMARKS BESIDE THE ABOVE CONSTANTS, FACTORS AND WORKINGF-J STORAGES DEFINE THE PRIME PURPOSE AS USED IN THIS ROUTINE.
THE FLOW CHARTS WILL DEFINE ANY SECONDARY USAGE OF THESE41LOCATIONS.
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WORD 0 2 3
CHARACTER S1 1098 71615 4131 211S 9 87r 5143 1 S0lslll98•76S4l 3 2I1S•l.l987r1432

TRACK NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER
INPUT r OUTPUT r CUE r PROGRAM r DATA r INPUT MES- r INPUT r CUE

14 MACHINE MACHINE MACHINE ERRORS ERRORS SAGES COUNT- OPERATOR OPERATO:
ERRORS ERRORS ERRORS EO TWICE ERRORS ERRORS

FIELD V U T S R Q P N

'ENDINC

WORD I a 3
CHARACTER 11 $98,7_ GS4 32 1 G 11I$95r•;;543 21S 111987654 T2 SIII 9Sl (.;54.T

SAT A A AAIEAN r rMSGSA rtZNYt L IA ZDC

DATA t MESSAGES - MESSAGE!
DED T, I MI RECEIVED r RECEIVE[

F~ TD - FRO M ZNY FRO - -FIL VT l S ! R I 0 I P I, N

ENDING

WORD 3 2 - 3
CHARACTER 11149 57 5 431I IIS 11 1 9 87 634 3 2 1 tS 1 9 87 r943 Z I S 11 ()8 7(aS 43 Z

CONST- FLT APLN SrI t RCV D t t/AA t PCMPLT D t A AAAA r MSGSAXMTDANTS I

DATSA- NUMBER O F NUMBER OF
D EDFLIGHT PLANS r FLIGHT PLANS rRMAT RECEI VE D COW L ETEO

FIELD v V U T S R Q P - N



3 ! I Io!.7

S!It 1 8l7l6514 312 illS1 50i7171s 4131211 Il116 ls11 61$ 3l2S l1 1i 91817-(o
-- 3E lii MEFSSAGES MESSAGES MESSAGES NUMBER OF MESSAGES

--- --- -- --- _ESSAGES RE- RECEIVED r RECEIVED r VOIDED ON r STRIPS r SENT TO r

-- i E TUxEC.ROUTINE FROM ZDC FROM INPUT PRINTED ZNY

'NME OF EUBROF NM ER C. F UBR OUTFN
r INPUT r CUE r CUE I CUE r - --

OPERRATOR ATOR MESSAGES MESSAGES
ERRORS ERRORS RECEIVED TRANSMITTEiD

P N M L K I___ !_ H 1_G 1_F_1

ENDING SUPERVISOR'S MESSAGE, FIRST PART

BLOCK TRANSFER BUFFER

-3 4 . 7S 11 1 9 8sl7 4I 5s 4 13 2• I% lSl 11€1 9 18 7 ls14 1312 I• Sl s 1• 9l 9 7I• (* 14 1 12 5 1110 6 4,I3 2 Sll 9 8 71 rls o sl 1
SA/tZDCtAA AL t CUE t L LO: , A A r T]OTAL tAAAAA_ r r M SGSA

MESSAGES ESSAGES M ESSAGES TOTAL OF ALL

:RECEI RECEIVED RECEIVED MESSAGES
'FROM ZOC FROM CUE FROM LOCAL RECEIVED

aI________I__. FLIGAP . .. . . . . .I
I I N M L H I F

ENDING SUPERVISORf S MESSAGE, SECOND PART

BLOCK TRANSFER BUFFER

3 4- 6I 7
li4587 I4S.l r 3Z IzN11087G54 32 15t 8S7654 S i ll11 9I G5432 I S ll 9l I

i P 1 N 1 M I L I-- -K-- I -J1I HL----F-AirMSGAXMTDAr AAA t7DCtA AA AAICMII CLUE t
MESSAGES MESSAGES TO TAL N

~~. ii I ~ ii SENT TO rSENT TO rNME FrC

- .1 ZNY ZOC I C S SENT s - * -

P N~ M L K H GF



- 7 89

6514131211 S 11116I91817 ( 43 15Ul987(4-143F4? SI i]98L A413121
ESSAGES MESSAGE$ NUMBER OF H ES SAGES KES SAGES - NUMBER OF NUM ER OF NUMBjER OF NUMBER OF
'ECEIVED r VOIDED ON r STRI PS SENT TO r SENT TO FLIGHT, PLANS FLIGHT PLANS COMPUTER lISP
RO'IA ZNY INPUT PA INTED ZNY ZD C r ECEI VED C CMPLET~ 0;C N E r MCINE r

EllRO RS ERADRORS

SJ H G IF E DCBA

ýA TOTAL tAAAMrr MSGiSAVO I ED t --- AA L AMAA?NOW

;SAGES TOTA*L OF ALL ~ES A GES
;EIVE D r MESSAGES VOIDBED0 ON r
IM LOCAL RECEIVED I NPU T

0% H -- F jE D C B A

7 89

+ CUEt ilLAAA r S TRI P S A PIRI I IN
_____ -I c -- - - - -I- - - -d.

.SSAGES TO TAL NUMBER OF
:NT To r NUMBER OF r CUE MESSAGES r
zOC ICMIS TRANSMITTED

SENTI

JH - G -. F E - D - .C B A

AppendJix XVI
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WORD
CHARACTER 10III987 1 5 I 31 S 43 IslM09 8761 - '312iSIIs •1 l!54 3:2 1 ill 917 ri
FORMAT5E4
'CONST-

ANTS ? rED t AAAAA rjERRORSr r ME r r COMP to A t HSP t
DATA NUMBER OF

ADDED TO NUMBER OF r COMPUTER r
STRIPS MACHINE

FORMAT PRINTED ERRORS

FIELD v u T - R - Q i P I

WORD - I 1 l
CHARACTER 119 817ll 5,4131G11 1Jl 9 S 7lGl 51413121S Itl1 9 8 7 G S 4 3 2 1 lSl1119S7 !
FORMAT '
ANTS I. 1. ? It IN ,,I AAAAl,.ITOTAl., ,6,.l, I. t
DATA NUMBER OF NUMBER OF TO TAL

ADDEDTO CU E I NPU T NUMBER OF
OPERATOR TOPERATOR 

r 
OPER ATOR

rORMAT ----- ERRORS EERRO RS _L IIIIERRORSII .

FIELD V U T -S R Q P

I I I1 2 ! -2
1 14, 9 8 l,7 6ol154131zIIs, 1 111 9I81716 1413121 S.10 •918171 1 4 l Iit 1,451l81714illl lll

- . . --..............

CODE TYPEWRITER FUNCTION CODE TYPEWRITER FUNCTION
RED COLOR PRINT A SPACE

.- UPPER CASE, t TABULATE
LOWER CASE I TERMINATE PRINT AND CLEAR
CARRIAGE' RETURN .(DOT)- NON-PRINT PAD CHARACTER



ENDING SUPERVISOR'S MESSAGE, THIRD PART

BLOCK TRANSFER BUFFER

-3 4-5
4 4131211 IS, i 9 87lro 514131211IS 11 1498171G541312 1IS1149187654321 5 111 997I•1 l321s

-~1 A, --- T T - - T 0 1ýýýiil jI1 l lrllltll[ t~~l I w" ll
lUMBER OF NUMBER OF NUMBER OF NUMBER OF NUMBER OF

MMPUTER r HSP r INPUT r OUTPUT rCUE r
ACHINE MACHINE MACHINE MACHINE MACHINE

-RRO RS- - ERRORS ERRORS ERRORS ERRORS
S I P N M L K I H G

ENDING SUPERVISOR,'S MESSAGE, LAST PART

BLOCK TRANSFER BUFFER

34- 5 G_
432 1 s432 !S Is987C543ISi I 4321Sl_1

AAA r PEt t LAAAA6r DE t fAAAA r rMTIADUMIP'r tM0UN A PEr t LABLE
NUMBER OFOATUMBER OF r PROGRAM DATA

EPERATOR r ERRORS r ERRORS
ERRORS I I " __ -""Q P N M L K J H G

3 4- 98754 "'2

4 l ZIl S 1 1 8 7 s 4 3 z 1 5 it 11 9 7 51 11 11 9 8 7 a 5 a I L S 11 1 ro 5 4 3 s l 1

ER FUNCTION

: PRINT AND CLEAR
r PAD CHARACTER



D PART

G 7 9

32 A lll i illl Gll i l

E R O F NUMBER OF TOTAL I
PU T r CUE r NU M!BE R OF r
4INE MACHINE IMACHINE

RSERR OrRS j- ERRORS1SIRS I ]R I I I I D I I: I I I L L
SJH G F E DC 8 A

T PART

G7 9
3il 2 l~l• S 1 87 lS I432 1 S t 11 4i 3 I t jlM 91817 ( , S ! 4 3 2 S 1 18 1

r tM 0UIN'TAT A PIE r tL AIBLE AO0N60rr IA A:AAA1A 1ýI LLLA5,A MLA'astmAA

G;4____ F E D C BL A 1

32 1S1l 987 54321S 'I 1[ 54 321 5 11 987654321 S Ii 987(o54312 S
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490 401 40,2 493 414

END ,PLACE FIELD PL *TARCE IELD s T SEARCH OF SEARCH 'X' INDEX ACT, / DA
PATTERN ON INTER- PTERN ON LD 'X' INDEXAt 'X FOR ANY STORED FOI
MEDIATE STORAGE -40. PATTERN INDEX START DATA-PATTERN TRACK I TRACK÷ "- • -BNO TADD 1ORESS AT

43Z 009 ITS 44Z OIX ITS A21 233 0W LAK 180 I ATO 404 50 M SP
NO DATI
FOUND

ENO
4

504 505 500 507 508 509

PUT CONSTANTS FOR PLACE NUMBER- OF P LACE NUMBERN OF PLACE NUMBER OF SUBTRACT NUMBER ADD"D SUPERVISOR'S MESSAGES FROM NESSAESFRM CUE INPUT OFCUE MESSAGES TO NUE4 MESSAOE ZNY Z _ C MESSAGES COUHTED TICE CUE To
tD ee FROM CDOR COUNT IRECEI.D T

412 Z 101 ITS 13J 1 100 t52 13K I ION SZ5 141 A IOL SZS 13L 140 990 SOI 1 90 10

517 518 519 520 521

SET PUT CONSTANTS PLACE NUMBER OF PLACE NUMBER IF PLACEENDSI-ROUTINE ( PV2  END FOR SUPERVISOR'S FLIGHT PLANS FLIGHT PLANS MESSAI
5MESSAGE TO TI TRECEIVED COMPLETED TO ZNl

518 307 351 UJ7 48Z 8 10Z ITS O3 101 13 SZ 131 6 102lo 13F

528 529 530 531 532 533

PLACE NUMBER IF PLACE NUMBER OF P LACE NUMBER OF PLACE NUMBER OF PLACE NUMBER OF PLACE N
STRIPS PRINTED COMPUTER NACNIN NE HSP MACHINE INPUT MACHINE OUTPUT MACHINE CUE MAC9ERRORS 4 ERRORS ERRORS ERRORS ERRORS

136 c IOU SZZ 131 10 I'$5 13A I 1ON SZ5 14V x IOL 325 14U lei 52 5 T 14TAW

I, -_



493 404 405 498 497

YE
SEARCH X' INDEX ACTIY DATA HAS THE SUPER- CLEAR THIS 'X' CLEAR THE

I.FOR ANY STARED FOUND VISOR ALREADY BEEN !9 ED IHDEX RECORD TO CONTINUATION BJ
DATA SPNOTIFI*ED OF NA 'X 3 SPACES TABLE RECORD2

ON THIS FLIGHT? TO' SPACES

le0 too ATO 494 50 &A SPO 5OB 126 P 150 959 ATM 930 995 492 53MNO DATA

FOUND 496 NO 409 500 01 502

PUT THE AIRCRAFT I PUT THE CODE PUT THE CLACK PUT THE ADDEES!SO PUT THE E
END IDENT. INTO 'NOX' INTO TIME INTO OF THIS MESSAGE UESSAGE C

SUPERVISOR UESSAGI-'*" SUPERVISOR SUPERVISOR INTO SUPERVISOR INTO SUPE
4 FORMAT MESSAGEFORMAT MESSAGE FORMAT MESSAGE FORMAT MESSAGE'F

USA N 101 ATl 45A W IlOU ATS 099 W tOV AT$ Oil, M lOT AT! 459

50o 509 510 511 512 513 51

PER OF SUBTRACT NUMBER ADD NEW CAR COHNI PLACE TOTAL SUBTRACT ICEI'S SUBTRACT ICEI'S AODOCARR'IAGEI
OF CUE MESSAGES TO NUMBER FROM NUMBER OF FROM ZNY FROM FROM ZOC FROM T U O

- COUNTED TWICE ýCUE TO GET TOTAL MESSA:ES CAR COUNT CAR COUNT T
FRIM COR COUNT iRECEIVED IIRECEIVED I

AL SZ5 13L 144, 990 515 990 IOL 993 ADS 93 8M 100 SZU 090 109 990 565 990 ION 093 531 10) 993 903. A0D GO:

520 521 522 523 524 525 521

PER Of PLACE NUMBER OF PLACE NUMBER OF PLACE NUMBER OF ADO MESSAGES PLACE TOTAL PLACE NUMBER OF
INS FLIGHT PLANS _ MESSAGES SENT MESSAGES SENT SENT TO ZNY NUMBER OF ICM'S CJE MESSAGES

COMPLETED TO ZNY TO ZAC AND ZOC SENT SENT FROM THE

COMPUTER

ids SiZ 131 10 SZ5 13F W IOL S75 13E 1 lOJ 5Z5 OL 10J 903 ADS 993 10G SZ5 14L I 10,E 525 52'

532 533 534 535 536 537 531

PER OF PLACE NUMBER OF PLACE NUMBER OF ADD MACHINE ADD MACHINE ADD MACHINE ABD MACHINE PI
lINE OUTPUT MACHINE CUE MACHINE ERRORS ERRBRS ERRORS ERRORS I

ERRORS ERRORSM

IL SZ1 14U 18J $Z5 14T M 109 -S5 100 1ON 990 AD0 990 IOL 990 ADS 090 103 090 ADS 990 109 993 A05D o:

I'•



497

CLEAR THE
CONTINUATIONE

I TABLE RECORD
TO SPACES

TIN 00 995 402 53M

501 502 03
IE CLOCK PUT THE ADORESSOý PUT THE END OF SETINTO OF THIS MESSAGE MESSAGE CODE SUB-ROUTINEfill SINTO SUPERVISOR INTO SUPERVfSOR
IE FORMAT MESSAGE FORMAT MESSAGE FORMAT a.

IOV AT5 093 lOT ATE 459 W 102 AT5 409 367 351 UJ5

512 513 514 515 5156

SUBTRACT ICE'S ADD CARRIAGE PLACE NUMBER OF PLACE NUMBER OF PUT THE CLOCKPFROM ZC FROM ,..RETURN CODE ME.AGE, MESSAGES -TIME INTO- ,N
COR COUNT RECEIVED FROM VOIDED ISUPERVIISOR

LOCAL FLIDAP MESSAGE FORMAI

090 ION 093 S85 1OJ 003 003. AD5 003 NZ IOJ SZ5 13H lOC SZ5 110 IOY 1101 545

524 525 526 527

PLACE TOTAL PLACE NUMBER OF SET :PUT CONSTANTS ENUMBER OF ICM'S CtJEMESSAGE$ SUB-ROUTINE, FOR SUPERVISOR'SSSENT SENT FROM THE 7MESSAGE TO OT
COMPUTER

993 A IDG SZ5 14L O ICE SZ5 527 357 351 UJ5 4,TZ M IOZ STS

530 537 538 539

ADD MACNINE ADO MACNINE PLACE TOTAL SET
ERRORS ERRORS NUMBER OF SUE-ROUTINE

: MACHINE ERRORS9

990 10J 090 AD1 990 109 993 AD0 993 I CDE $Z5 540 387 351 UJS

Appendix XVI
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540 541 542 543

PUT CISNIANU *FUN PLACE flUKIEN IF PLACERUNIUEC OF :ADD IPEOATIN

EDSUPERVISORS CUE OPERATOR ýINPUT OPERATOR EMRIRS9 ESSAIE' TI ITS ZulUNS EIRRNS

41Z IOZ I51 4a t ~I OU SZ5 1.4P 183 iN Z5 109 1OS 035 'All



543 544 545 546 547

VIEW OF A DD *P'EATIRt PLACE VITAL PLACE' 1.0018M IFPLC lllISE
ERAIEERAESliIEN OF PEIGOWAERASES DATA ERAOES SUI'-EIUTINE

SPERATI'E ERASES --- ---

is$I3 i 1 05 1DM i@ 13 II AID 993t~t 106 325 143 £O& ION Sze' 141 I OL Sz5 366 317 351 Ui5



546 547

PLACE NUlER O F SET U

DATA ERNRES SUSI-RBUTIME SO

5 141 •& I0L SZ5 306 387 351'U)5
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480 461 482 483 464 485

BRING THE START PUT THE START TRACK SWITCH PUT THE LABEL URINI TRACK 43

( 1MT I•._ OwTSTRAP ULO.CS- BOOTSTRAP BLOCK-: AND WRITE THE ON THE SIA'TRACK OT SA

ETTE FRO% 81EOERAL- ETTE OH THE BOSRPRUIEFOSTORAGE "'T TRACK ,LOCKETTE ON TO GENERAL STORAGE
THE TAPE

A01 100 SOL LAL 98Z N 05Z STS 150 554 DES 002 z o'z STS AD0I 1 00, ZO LAL 0'I 468 481

489 470 471 472 473 474

TRACK SWITCH AND PUT THE LOCK-RACK SWITCH ANDTHE

SWRITE TRACK 43 I 'e.oF DATA ON W E E TAST TRACKi WRITE TE DATA A ENURDO

MT OF THE START BLOCKETTE, ON REQUIRED DA

ROUTINE OR THE MT TRACK TAPE .SEEN WRITTE

GENERAL STORAGE ON TAPE
i ADDRESS ON TAPE

0!0 470 469 TO5 110 554 • DES 98Z 0 'E ZiTS 0'.0 473 472 TO5 10 554 DES 9095 4980 4•1

lT

<IYl

487 488 489 492 493 494

BRING THE BLOCK-' PUT THE END OF TRACK SWITCH ANOl PUT MTDouNP COM-i REWIND THE
MT '- ETTE OF END OF DATA COOES ON WRITE END OF PLETED MESSAGf I WITH INTERLC

AT DATA CODES ON "-ON SUPERVISOR S ,_1|/ " 'D ATA CODES FRO. --7 T14E MT TRACK Y T P RA`CK '

GENERAL STORAGE*, TAPE TRACK

601 320 206 LAL 98Z O'Z BT5 0'0 492 489 TOS 110 554 t DES 492 DO • BTS' 0'0 502

__________________________________________'~-- -~~~~,--.--War



"464 455 406 467 466

OF THE START AND WRITE THE THE START OF THE START MTROUTINE, FROM I LABEL ON TO ROUTINE ON THE ROUTINE FROMGENERAL STORAGE THE TAPE MT TRACK GENERAL STORAGE

kI 100 2OA LAL O' 408 465 T05 1C, 554 M DES MZ A O'Z IT5 401 100 40A LAL

473 474 475 475 477

TRACK SWITCH ANDI HAS THE NO
WRITE THE DATA LAST TRACK OF UPDATE THE ,-. PUT THE NEW STO RA GEADRESWLRC*ITE ON REAUIRED DATA GENERAL STORAGE G'U GENERAL STORAGE STORAGE ADDRESSB.LOOKETTE ON R•SEQEN WR TT -- ADORESS TO THE M A DORESS WITH

ADoRSXTcLOETTE WI ON "T TRACK.NT BCEE 3 GBRING NEXTTAPEONTCOR SCL - -KETTE FROMA
I GENER'AL STORAGE0 554 O DE5 995 496 478 ZJK 095 452 995 ADS 995 t 980 AT5 08Z O'Z 469 83L

YES! 476 470 480

GENERAL STORAGE GENERAL STORAGE SET

, ADDRESS TO SE ADDRESS TO BE4 Aa -pDUMPED IN GSAR DUMPED IN MT 4b
_ STORAGE

002 W 395 AT5 003 IM 496 AT5 461 474 476 UJS

481 482 403 484 485

PUT THE ,It PUT THE LAST CHANGIMTSEARCH CONTROL SEARCH CONTROL DATE I'LOCATION TO SE LOCATION TO BE 7 FOR ClDUMPED INTO THE DUMPED INTO DATEOSAR STORAGE BLOCKI1203 000 303 LI5 002 497 095 SW5 n23 000 303 LS5 003 991 4986 55 475 4

93 494 405

UT MT'OUMP COM- REWIND THE TRACK SWIT'LETEO MESSAOp. WITH INTERLOCK SU THE V$NSPRIO UPERVISOR S

I SS1SSUPERVIS 0 ' , TYPEWRITER AND STOPTRACK 'PRINT ME,SSAGE

' i.7 ODZ BT55 0 0 582 . DES5 100 557 ,'BE ZZ



468

rRACK 43 OF i BIRING TRACK 44
TART Of THE START
NE ON THE ROUTINE FROM
1ACI GENERAL STORAGE

01 OZ IT5 801 100 40A LAL

476 477

PUT THE NEW -PUT INI, litAI.
GENERAL STORAGE STORAGE ADDRESS I
ADDRESS WITH - ON -% TRACK. SIONORES 

BRING NEXT

BLOCKETTE FROM• ° F¢MHi RAL STORAGEL

095 SOe ATS 98Z 0'IZ 469 83L

479 480

PUT THE LAST
GENERAL STORAGE SETSMT
ADORESS TO BE SET

DUMPED IN MT 4b
STORAGE -

003 IM 498 AT5 41 474 476 UJ'5

482 483 484 485 486

PUT THE I.t PUT THE LAST C CHANGE THE up -
SEARCH CONTROL SEARCH CONTROL ' DATE CONSTANT SET
LOCATION TO BE LOCATION TO BE FOR CHANNEL UP-
DUMPED INTO THE DUMPED INTO - DATE INSTEAD OF 3T •

GSAR STORAGE BLOCKETTE

002 07 .95 SW5 203 000 303 LSS 003 9'1 496 SW5 475 407 475 SV5 487 474 476 UJ5

0 D0

0 GPjIERAL STOPAGE
P TO !,6lETIc Appendix XVTNIT T 1AGE'lllAP a~ge ,5 of 8



128 A.AAAAAAAA lAI I constant
150 A A A A A A A & A A A A Space constants

Each of the following, except as noted in 134, contain two counters,

one in the high order 6 character positions and one in the low order 6

positions... At the end of a run they may appear as follows:

J, 0 0 0 9 r 0 3 4 3 2 r

High order 6 Low order 6

34 r r ; r t Total number of messages received.
A pad is in the low order position.

U35 Messages received, Messages received

from ZDC. from ENY.

l136 Messages voided Number of strips

on input, printed.

137 Messages sent Messages sent

to ENY. to ZDC.

138 Number of flight Number of flight
plans received, plans completed.

139 Number of computer Number of HSP

machine errors, machine errors.

140 Number of input Number of outputSmachine errors. machine errors,

141 Number of CUE Number of program

- machine errors, errors.

142 Number of data Number of messages added to the

errors, total count twice, once in CUE and

once in Executive routine.

143 Number of input Number of CUE

IH operator errors. operator errors.
144 Number of CUE Number of CUE

[ messages received. messages transmitted.

Appendix XVI
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Constants for the Supervisor Messages

.450 A _ A A - ? / E E N AD

451 . r r M S G S •& R C V D

452 r t 1 N Y t AA A 'AAA
453 t 1 D C t A A A I A A
454 t C U E t AA AA AA

455 L O C A L tA A A A A r
456 T 0 T A L t A AIA A A A
457 r r M S G S AV 0 I D E

458 D t I A A A AlA A
459 r [ J 1 &1 A ? N O, X.1 NOX Costant for Supervisor's

n message.

UI

460 ? F L T AP L NJ S r tj R

Ii 461 C V D t AAAAAA t c
462 M P L T D t A&AA & A A

n 463 r M S G S l X M T D A r

464 t 9 N Y t & A A A&A& r•
465 t 9 D C t & A &

466 I C M t t AAAAA&
467 r C U E t A A A

U 468 r S T R I P S P R I N

469 I A A A A A A & A A
U-

K Appendix XVI
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470 ? T E D tAA A A r

471 E R R 0 R S r r M E r t

472 C 0 m P t A A A A A A

473 t H S P tA A A [

474 t I N t -1

475 .t 0 T t A A A

476 t C U E tAAAAAA
477 T 0 T A L tAA A &
478 r 0 E r t C U, E t r
479 1 A I l& A- A &I A. A huh•

485 ?r... UMA r •
481 t I N t A A A A A a
482 T 0 T A L t A A I& A A A

483 r . P E' t t & A /

484 r D E t t, &, Ai A Ah r

485 r M T A D U M P r t M 0

486 U N T T A P E r t L A
487 B L E A 0 N A 0lr r 0i
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Il * D !0 2 2 3.

____DTO3 I SU B7 431 T -
CHARACTER U 9 11019181,7 & -14131211 S - 11 --9111 1 7 4151131 2 1•-1 17•1 7143212! ISl11I•3•2 51793 9 l7Is

IESSAGE I.

C IOn I ,I I I I I I I k

MMISA AJAIA I /IM'A [Et ýUJFC 6 - A G S 8L AA66 Kt AI

naT O PA TN C

F O IA T Tm IMI EI I H I I I T ID T
AM.UTE. J,_ _ _ _ _ _ _ _

WORD01a

___ r 4 _ 3 I_ E..E URSt _TABUHAEAC"E'

FIELD

CODE TYPEWRI TER FUNCTION. -TY-P.EWRI.TER.. FUNCTION
t. -SPACE i _________LNORE - N CtN fRI N

? ________ RED COLOR PRINT.I________ TERMIN1ATE PRINT

/ uJPPER. CASE.

LOWER~ CASE
r ________ ARPRI-AGE.-RETURN
t LLABULAJOE



SUPERVISOR'S MACHINE ERROR. MESSAGE
BLOCK TRANSFER BUFFER.

3 4 -5

S1413i2 Ii nIItgll7ls5141312l1 Sl 1 1139 8 716l5s4131a SU sl7•ll l ls51413121S 11s 0l9l9l7rs 5 32 11lSlIII$

A .. - I RV ! A r t i i i i I ii i 8 A 8 A IA A r r

P AK C; r,r ent j n.st.rqc ipn, P r ,c,,, ing, I d,,,ti fi cati
" DATA r~vipJl~v•_r 1 _dlaaj r t2 N D6 M EA A ( P.,: I)

R Q P I , L K J H: G

• 13 5
4 I32 11S 1 ! S 98I4IISll 987 5432 ,S II 9 7(54 32 I2 1 -111

5~~ 4I II Z 11S 1!1t1111181 (oS4!1 I S 1498 11431 1 5 if 9 8 1C .! 4 21 Si s11 II3 I Sill11
5•I3 . - I * -- !

£!43 ! z l s,, 87Ist riS 143N 1 lsifl,€ eti-. 1~41312!s ! 1i ;,.7 k-is3lI•,• • 51119l",71 4,s14 •I Ff' is,

.TY.P.EWRI.TER FUNCTI ON PROCESSING IDENTIFICATION (WORD,6 ABOVE)
IGHORE - N CN PRINT PAD CHARACTER A A AIRC A T IDENT. .-r op-tr. pont A Aircroft Ident.

__ --_TERMINATE PRINT AD CLEAR' I NI U Tlr , I. L L

L R C__ _r r_ NI L -

EA- E I LA

C;U~ ~Ir & A!A.I,1•
I"'E NDI G LrAj~



AGE

7 89
3121 tS 11 1091171 S 413'12' 1IS 11 109 8"7I(o S1431211 111091817 (o S 43 2 1ZS 1/ 9 8 7 r 4.3 2[ 1

i Ak IA HAIAiAI r r I AAAA ýAAA . A AxAAA iA

Pa caasln.j i dew týi fIclati an I I

J1 G F E DC B A t

7--- - 95
.31 ISIi 97 4329187 14131.l 5 1liii91817 413121 S 1114916716151413 2 11 S

ILLI

! I7 !8 9 -
U - - - - --- l- -l--------71 l- -!, l l 1- 1 . .1-1 ! -Is- l. l 71 .l ll21 is-l -e:7~s~iil l nUl',2 111 98 l] II l/ ISII 9 71 5111 I11II! 1 ! I8G42 Sllji I I7!! I

FICA/TION (IDIRD.o6 /BOVE)

"DET. :r 9 ptr. doint A Aircraft Ident. -

3Appendix, XVII
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195 ISO 200 201

PUT THE P IRESENT UPDATE THE COMPUTER LOAV ALL 3 FIELD BIGTEMCIE
OSRDATA INMAHN EROPATRTRCSERNRUIEFM

STORAGE COUNTER ME GENERAL STORAGE TOS•ýHIGH SPEED DRUM

095 115 111 545 135 156 139 AD0 020 111 500 6e0 49Z 188 490 565

202

lIE ~SET M
2 ME 4b

501 201 199 UJ5

2nd MACHINE ERROR' OCCURED BEFORE RECOVERY

COMPLETED FROM ORIGINAL MACHINE ERROR

497 498 499

PBRIER RECOVERY BRING THE LAST TE VARIOUS ERROR
ER CODE STORED TRACK 97 |RECOVERY START STEPS

FROM GENERAL ARE DESIGNATED ME'a
AITHRU 'MEU ON THE

I I ,T.OLLOWiN9 PAGES

101 112 101 SW5 499 124 996 S05 119 980 --- 750

502 504

SUBROUTINE ME 11 DATA

504 357 351 UJ5 67Z 112 --- 830

503
ADC• 2nd LEI

ME TO THE MESSAGE ME ME (SON. BT8

s ee 105 351 935

2nd MACHINE ERROR 
ME



201 490 491 492 493

BRING' THE MACHINE BRING THE EXECUTIVE BRING THE CANCELLA- PUT MACHINE ERROR PUT THE STRED
"ERROR ROUTINE F ROM ROUTINE FROM GENERA-L TION ROUTINE FROM MESSAGE CONSTANTS PAK ADDRESS

4 HIGH SPEED DRUM SPEED DRUM IH SPEED DAUM

49Z 186 490 565 151 671 491 565 82Z 177 492 565 sBZ InZ 3T5 1 03 113 103 SV5

501

ME ~SET M
4b ~ME 4b

503 502 490 UJ5

l "THE VARIOUS ERROR
E RECOýVERY START STEPS

4ARE DESIGNATED '119a
TH RU ME% ON THE
F OLLOWING PAGES

7e .77i

M EME ~EX

E E ER pRME ~ Q ME
1~ e7- rn3

®ý _E _X



492 493 494 495

ING THE CANCELLA- PUT MACHINE ERROR PUT THE STORED PUT TRX. STORED PUT THE TIME
ON ROUTINE FROM MESSAGE CONSTANTS PAK ADDRESS IRV DATA ON ON THE I
NERAL STORAGE TO ONISON OIT BTI -- ITO
ON SPEED DRUMONr

Z 177 492 565 6IZ • IOZ IT5 103 113 103 SV5 114 & 104 AT5 999 lOV 101 545

IPUT THE STIN"

102 115 102 ADS
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505 S96 507 508 o09

ADD *INPUT~ TO IS THE ROUTE YES ARE THERE YES
THE MESSAGEONPTREMARKS ON THIS O9a" THE ST INPUT MESSAGEE ERMRK NTI

THE10 
INPUT MESSAGE TAVAILABLE TO

THE COMPUTER.

681 , 106 AT5 020 59 508 PJ5 121, 555 508 DES 027 150 619 Zj5 121 555 510 DES

No No
MACHINE ERROR CODE ME ME

U5M10 13
SET BY STEP 211 IN THE
INPUT PORTION OF THE
EXECUTIVE ROUTINE

515 516 517 51S

• ~H MESAG NUTON W . .1•••STORE THE

THE EAGEO SET MEINOUT ERROR DATA

ME~d TO UTI

681 W I AT5 517 504 502 UJ 98Z i IOZ 1ST 110 00 965 750

MACHINE ERROR CODE
"s151 5u

SET BY THE INPUT

ERROR PORTION OF THE
EXECUTIVE ROUTINE

520 521 522 523

iAD THE ARCAFT .BRING THE ROUTE RESi
.PENT TO THE ME ORTION OF THE ORif

B..9'ME I FROM GENERAL Ij ISTORAGE I L
981 W 106 AT5 522 904 502 UJ5 601 1690 006 LAL 98Z

MACHINE ERROR CODE
"520"

SET BY STEPS 221 AND

240 IN THE INITIAL
PROCESSING PORTION OF
THE EXECUTIVE ROUTINE

_1 _



500 510

ETHERE YESE

"RS OW THIS ~ SME SET MEKSNT'MESS AGE TS13 ME7a

1590 ti ZJ5 121 555 510 DE5 211 504 502 UJ5

0

ME
13

518

RE THE
BERROR DATA EX

_IZ OT5 110 00 965 750

526 5o

ARE THERE YES
ME REMARKS ON

18a MESSAGE?

522 523 524 525 Z)S 23,077 150O 226 ZJ5 2:3

BRING THE ROUTE RESTORE THE BRING THE FLIGHT RESTORE THE
E PORTION OF THE ORIGINAL ROUTE DATA PORTION OF ME ORIGINAL FLIGHT EX

ORIGINAL MESSAGE PORTION TO TRACK r_"THE ORIGINAL MES- W o DATA PORTION TOi
FROM GENERAL 96 SAGE FROM GENERAL 1 TRACK 97
STORAGE iTO RAGE

601 159 6SOA LAL 90Z . 95Z IT5 O01 190 008 LAI 9GZ 972 525 835 526

BRING THE CONTIN-
(UATION ROUTINE

FROM GENERAL
STORAGE TO HIGH.
SPEED DRUM

81Z 175 526, 565 "

77



528 527

REMARKS ON

ME THIS INPUT SET E
18a.E EX7b

525 977 150 228 ZJ5 232 223 228.UJ5

-ME X ,ORIGINAL FLIGHT EX
DATA PORTION TOTRACK 97 1

98Z 97Z 528 835 528 529

SieININ THE CONTIN- RESTORE TRACK

f •• .UATION ROUTINE 96..e TO THE eTe rX

| ..r•'FROM GENERAL -- P187
%i~bJ iSTORAGE TO HIGH| •_•-SI~~SPEED DRUM I,

SIZ 175 529 565 9oZ IOZ 327 625
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530 531

ADD THE AIRCRAFT H S TABLE YES SDESTROY THIS TABLE

I4 AT TEl STARTO OF ENSORD E 1 TFTR

TE ESSAGE ON THE RETURN TO ME16 INPUT MESSAGE WILl
BTM' ENRHAVE THIS SAT E FLIS'N U M , B E R

981 1 106 AT5 975 ZJ5 521 857 855 UJ 5

MACHINE ERROR CODE T1157ME ii AVE ,3 EEN
115 011BUilL!, RESTART

SET BY STEPS 430 AND THIS FESSAGE
44 AT DIE START OF

THE AIRWAY ROUTINE

540 541 542 543

ThRU. T THE TIMEK COMPUATION

MESSAG ON TROM SET TRACK 97 FOR

R N T, TD MRT E 7E GEN ER AL S TO R A G E TH IS S TR IP

POSSIBLE ERA N •HE SE7n ORTUNT •INPTMSS- l

981 .M 106 AT5 542 504 502 UJ5 /1801 1968 0/ LAIL oe8 ZV 97 Z

MACHINE ERROR CODE
"1154011

SET BY STEP 27A OF
THE EXECC TIVE ROUNTINE
FORTIE R 1sA ITERATION
THRU THE TIME COMPUTATION,TAILORING, AND PRIMT-OUIT
ROUT I NES.

555C 551 552'

AD H ICATHSTHE TABL it DESTROY THIS TABL/'-.• IDIENT. TO THE I / BEEN FOUND AND • ._• J SET C17' SO THAT NO FUTURE"/ . .,,,MESSAGE ON THE POSSIBLE ERASE --. . l TO R UN TOINPUT MESSAGE WIL

22.ME3$ FL',IGHNT NUMBER

981 LI 106 AT5 975 15 51 ZJ5 852 1157 855 UJ5

MACHINE ERROR CODE
"155011

SET B•Y STEP 858 OF
THE CANCELLATION AND ERASE
ROUTINE FOR A CANCELLATION,
MESSA6E.



532 •DESTROY THIS TABLE 1
YES I SO THAT ,NO FUTURE

SET C17 TO0 INPUT MESSAGE WILL
,E RETURN TO ME16 HAVE THIS SAME FLIGHT

21 NUMBER.

521 857 855 UJ5

iBLES
'3 E EN

'. RESTART
N ESSAGE

542 543 544 545 546

BRING THE STORED RESTORE ORIGINAL BRING THIS FLIGHT RESTORE TABLE
TRC 7FO RC 7FRTABLE 2 OUT OF TO TRACK 96

GENERAL STORAGE THIS STRIP --,GENERAL STORAGE

'801 198 So LAL. 0I8Z MA 97Z BT5 000 000 201 LS5 975 161 995 SIL 9lZ 96Z 274

552'

ES DESTROY THIS TABLE I
SET C17 SO THAT NO FUTURE

TO RETURN TO INPUT MESSAGE WILL
HAVE THIS SAME

2hIE s FLIGHT NUMBER.

652 057 055 U)5

Ii'



546

41 S FLI GHT RESTORE TABLE 2
OUT OF TO TRACK 96
STORAGE E

995: SBL 08Z 96Z 274 835
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555 555 557 558 559

1X INDEX
ADD THE AIRCRAFT SEARCH IRE 'X' START SEARCH &CTIVE IS HOT

E DIENT. TO THE INDEX WITH THE FROM THE 'X' sp ERASE SET
MESSAGE ON THE AIRCRAFT IDENT. INDEX START ME

TSADDRESS M~

081 8M 101 ATE 103 98 'SA AT5 621 233 00o LAN 558 & 560 SF5 522 504 502 UJ5
560 JL'X'DEx 5651 562

ERASED

MACNHJPE ERROR CODE HASTHN
CONTIHUAIOHý YES PUT THEV'ONTIN- REST(

ROUTE BEEN AF UATION TABLE IJOINI
PLACED IN THE ADDRESS IN ISAR SEINE

SET BY STEP 320 OF THE CfNTINUATI 1 I ITO TI

CONTINUATION ROUTINE 
TBE J I

*X MESSAGE PROCESSING. 958 150 578 ZJ5 933 MA 905 ATS 990

ME
27

572

SERASE THIS
TABL.E 7 RECORD

ME ME
25 \25

No o YES !Es
5615 -585 567 Y08

IS TH~ERE A Y ES IS THIS tO 0 NO-H NX
TABLE 7 ADDRESS • ADDRESS THE B RING THIS TABLE. IS TEE XT \

ME 'IN THE NEXT FIX - ADDRESS OF THE 7 FROM GENERAL F E 7 /

23 - TABLE 7 AD DRESS LAST TABLE 7 OF STORAGE LADD EST TAB E--O

STORAGE? THE PARENT THET PARE N T

MESSAGEMESSAGE?

952 150 573 ZJ5 930 051 573 ZJS 990 AM 995 ATL 08D 90-1 572 ZJ 5

580 51 582 5683 584 565

RING THIS ADD THE TABLE 1 DESTROY THIS START A SEARCH SEARCH TABLE 1
ME FLIGHTS TABLE I DATA TO THE TABLE RECORD IN FROM TABLE I FOR AN UNUSED ACTIVE

FROM PENERAt -I-pIMESSAGE ON THE GENERAL STORAGE START ADDRESS RECORD AREA
STOQRAQE IGT

375 M 095 ATL o &e 108 ATS 171 ffib 909 ATM Aio 100 OO& MA 150 N& 916 ATN 565 502
502

MACHINE ERROR CODE

1550' ALL TABLE 7's MAY NOT NAVE PEEN

SET BY STEP 509 AND 510 OF ERASED. MOVE TABLES I and 2 AND

THE DEPARTURE MODIFICATION DESTROY THE OLD TABLE I AREA SO 220 125

ROUTINE . ROUTE CHANGE. THAT NO FUTURE MESSAGE COULD NAVE

THIS SAME FLIGHT NUMBER.



559

DBE
I T

SET ME

'5 522 504 502 UJ5
58.1 562 583 584

YES PUT THE 'CONTIN- RESTORE THE RESTORE THE LAST .THARST THEAL

•iUATION TABLE ININHIN ROUTE TABLE 7 ADDRESS 7 ADDRESSTEN T E ME
ADDRESS IN OSAR SEGMENT OR FLAG -0 OF PARENT MES- 7 AESS BEEN

TO THE CONTINUA- SAGE AND DEPAR- STORED? 23
TION ROUTE TABLE TURE POINT

5 923 33 995 AT5 990 I S0 AT5 934 AM 090 ATM 055 150 570 P J

570 YES
TC •ERASE ALL

SET C7TABLE 7's

TO RETURN TO IN SEQUENCE

ME 23 FROM STARTINGS....TABLE 7' ADDRESS

565 847 342UJ5

ME
27

572 573 WO 574 575 578
"ES TOESTIS THERE E 7 YES ERASE THIS UPDATE THE

SEQUENCE TABLE ANOTHER TA • •ALE T * TABLE RECORD SEQUENCE TABLE

TALMERCR CONTAIN DATA? MEADDRESS IN T H TALEADDROR SQUNES FORL

2526 SEQUENCE TABLE ANOTHER TEST.L . . . . ........ .. . .. .........

LL ,DoSz CCU 811 150 578 ZJ5 611 057 579 ZJ5 990 995 30•4 54M 574 658 574 ADS

NO 576 579
IS TABLE IS TEERASE ALL .

FS TABLEX I THE NEX TABLE 7'S INITIALIZE
:NERAL I X TABLE 7 SET C7 TO TRACK 95 TO SET

ADDRESS THE REU TO FOR A HIRSA 27SACSE
LAST TABLE 7 F RETUE T 1 SPACES ME18b

THE PARENT / I AIRWAY

MESSAGE? SEGMENT

095 ATL 080 091 572 ZJS 573 847 643 U1J5 WI 8M 05Z CC5 528 525 521 lJ5

584 585 586 587 580 589 591

SEARCH TABLE 1 I ANL." ST&lE THE TABLE PUT THE NEW $RING THE TABLE STORE TI
FOR AN UNUSED ACTIVE _ FuoD I DATA IN THE TABLE 1 ADDRESS 2 DATA FROM OLD 2 DATA I
RECIRD AREA sp NEW AREA INTO STORAGE GENERAL STORAGE -0 NEW TAIL

AREA

10 MIN 893 ATH 535 592 592 SP5 106 t 9 969 ATM 105 113 201 545 261. 201 009 LES 375 181 095 SIL 11 le1

502 TABLE I IS FULL 593* I SET" SET I
I T•F • • • ME 7g • •.

220 125 53 UJ5 160 104 302 OlS



564

""HAS THE
TARTINI TABLE\ ME7 ADDRESS BEEN

STORED? 23

35 150 570 PJ5

"570 YES
ERASE ALL.

SET C7 TABLE 7s
TO RtTiRN TO IN SEQUENCE

M 6 FROM STARTINGE 2TABLE 7 ADDRESS

585 847 342 UJ5

574 575 576 577

IS THERE YES ERASE THIJS UDT HTALET ECRD--ANOTHER TABLE7ANOHESS IN TA E TABLE 7 RECORD SEQUENCE TABLE
ME ADDRESS INR THE
26 SEQUENCE TABLE?TEST

611 657 579 ZIS 990 995 304 54M 574 658 574 ADS 992 992 574 UJ5

No 578 570

ISE ALL
ILE VS INITIALIZETRACK O5 TO SET

TrIV sPA E M E18 b - ý

BIENT
M 25OZ CC5 528 525 521 9,15

587 583 559 591 591

PUT THE NE, BRING THE TABLE STORE THE TABLE
TABLE I ADDRESS 2 DATA FROM OLD 2 DATA IN THE SET ME
INTO STORAGE -1S- ENERAL STORAGE -- *NEV TABLE 2 AREA MhE 7s6

AREA

I05 118 201 545 281. 201 003 LSS 375 151 95 SIlL 113 $1311 035 531 522 504 502 UJS5

5
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So 6001 802 603

THE MESSAGE ON /CLOCK TABLE All- ' ISTORED TIME TO STM
'THE BTO ?DRESS 2 RECORDS --41CAUSE A REPEAT T

/AND BRING FROM I !'X' INDEX ME~h6
lOIN[HAL STORAGE ' SEARCH

667 AM 106 AT5 132 162 995 SOL I5;0 148 AT5 332 554 502 UJ5

MACHINE ERROR CODE

SET mY STEIPS X2 AND 3.16 IN (t
THE 'X' INDEX AND TABLE 9

SEARCH PORTION OF THE EXECUO

TIVE ROWTINE.

SET BY

EXECUTI

RECORD

020 621 622 823

STORE THE '1 BRING THE TIME
ADD THE TABLE PORTION OF TC5 COMPUTATION

SDATA TO THE SET -STEP 443 ROUTINE FROM

MESSAGE ON THE METm 6 GENERAL STORAGEBTB I TO HIGH .SPEED

.. ..... . RUM

970 At~A 108 AT5 622 504 502 UJ5 150 443 116 S15 43Z 181 624 56!

MACHINE ERROR CODE

'O20'

SET BY STEPS 595 OF THE HSP TIME COMPUTATION, TAILORING AND

PRINTOUT AND 590 OF THE PRINTOUT ROUTINES AFTER THE 1ST

TYPEWRITER PRINTOUT ROUTINES. STRIP.

630 631 632 535

I I [~TST FOR < 
AD ED

ADD 'RROR TO ADD 'ENDI
,:THE MESSAGE TON ERROR :CODE > M- M THE MESSA

ME iTHE MSSAGE ON 200 FOR PROPER SET THE BTB

(D 4 TE88REENTRY POINT ME 7f 1 6 9a

MACHINE ERROR CODE 
MACHINE ERROR CC

'630' ME'835'
SET BY STEP 101 IN THE 2 

E YSE 2 FT

RROR PRTION OF THE 
EXECUTIVE ROUTINE.EEN.

EXECUTIVE ROUTINE. 
ENSING.



806 809 810

SE BRING THIS • ADD THE TABLE I

TABLE 7 ADDRESS. M DATA TO THE SET
M•E'h OUT OF GENERAL M • ESSAGE ON THE ME'•k

STORAGE IOTS

564 502, Gr 993 15 8095 ATL 670 = 15 AT1 343 5304 502 UJ5
i6 Sao 807

• fcn~HiAlSnTHEe , N.o ýAOO .SEARCN. TO •_ ...
ME a~ FON TAL I • -•• .. \ THE MESSAGE ONST

9" HNEDT H THE ITS ME• 6'.

973 159 O08 ,ZJS 887 198 AT5 378 504 591 U)5

MACHINE ERROR CODE

"08, 5'.

SET BY STEP 378 OF THE

EXECUTIVE ROUTINE. TABLE 9

RECORD FOUND.

822 823 624 625 626

STORE THE BW BRING THE TIME RESET TC5 TO BRING THIS E
PORTION OF TC5 COMPUTATION ITS ORIGINAL TABLE 7 DATA

b-STEP 443 ROUTINE FROM CONDITION FROM GENERAL SUBROUTINE
GENERAL STORAGE STORAGE 8
TO HIGH SPEED
DRUM

150 443 118 SU5 43Z 181 024 565 443 118 443 SW5 073 90 95 ATL 475 375 306 UJS

635 636 540

ADO ERASE' TO

E THE MESSAGE NETMR THE MESSAGE ON

9rTTHEL675

52 WA 108 AT5 325 504 502 UJ5 863 108 552 535

MACHINE ERROR CODE MACHINE ERROR CODE

'835' '640'

SET BY STEP 324 OF THE SET BY STEP 328'0F THE,

EXECUTIVE ROUTINE.ENDING PROC- EXECUTIVE ROUTINE.NORMAL DATA

ESSINS. ERASE.

ESSI1



610 616

HE TABLE I BRING THE COOL-I.IE TSEET DINATIOMN FIX

TO THE SETME ME TABLE 7 FROM ME
SE ON THE ME'k b GENERAL STORAGE 33

S106 AT5 343 504 502 UJ5 931 995 0; 9 53L

607 MACHINE ERROR CODE

.,BigSET M
ET-j SET BY STEP 833 OF THE TAILORINg_Ej [-C ROUTINE ICU PR:CESSIUG.

rs 378 504 O-.2 uiJ

626

S ETSUIRCOUTIN TABE T

L 475 375 368 UJ,

640

ADD 'ERASE' TO
R THE MESSAGE ON ME

9r THE ITS

663 106 552 535

MACHINE ERROR CODE

'640'

SET 6Y STEP 3211 THE

EXECUTIVE RGUTIINE.NOUIIAL DATA

ERASE.
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9"

643 641

ADD 'ERASE' TO THE AOQ,'CUE*T THE
(MESSAGE ON TEE ITS EESSAOE IN THE III

663 106 652 535 114 100 116 535

MACHINE ERROR CODE IACHINE•ERROtr cleD°

'043' 1046*.

SET BY STEP 857 OF THE CANCELLATION SET Y .STEPS 224 OF THE I

AND ERASE ROUTINE. ERASE OF DATA 462 IF THE TIME COMPUTAT

FOLLOWINI AN ERROR.' 729 OF THE HSP PRINTOUT,
THE TYPEWRITER PRINTOUT I
CUE MISSACE PRACESJINM.



641 650 651

ADO 'CUE"TS TRE ADO THE AIRCRAFT ADD OPSN NPIT' TOME MESSAll IN THE ITII M IDENT TO THE NESSAIE THE 01111AI1 ON TNEMMu ONTETS OTD

064 10 1I1 5351 088 1 108 AT5 616 • 107 AT$

UACNINEERROR COVE' MACHINE ENRON CODE
'646' *850'

SET UY STEPS 224 OF THE EXECUTIVE, SET VIT STEP INrMHE
482 SF THE TIME COMPUTATION, 700 AND PO*ITIOM RIPOrADITINE
"123 OF THE HOP PRINTOUT. AND 723 OF
THE TYPEWRITER PRINTOUT ROVTIN2S.l
CUR MESSACL PRACISSIII.'



"1151 052

A I CRAFT All oPIN aPer To
I THE MESSASE TNE EUSAIE ON' THE ME SET ME
IT$ AITMESI

35 ME7b6

IN AT5 M6 bM 107 ATI 224 504' 502 O/3

ERROR CODE
150'
TE P I*-TWE
IPORT /$DUTINE

I
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I Working Storage

81F Direct Route Sequence Table Track

931 A A A A 516 X X X X X A Coordination fix Table 7 address.

933 A A A A X I X X X X X A Continuation route address

934 5 0 X X X X X & X X X X Word 8 of the Continuation

Route Table before route is

stored.

921 JA JA IA IA 1511XOIXIXIXIXIA Last Table 7 address of a

parent message.

952 A A O 5 1 X X X X X A Next fix Table 7 address.

955 A A A & 5 10 X Ix x X A Starting Table 7 address.

I 956 X X X X X X X X X X X X Joining route segment or

flag for continuation process.

I 970 X X X X X X X X X X X Table .data.

973 8 A A 5 X X X X X This Table 7 address.

975 AA 1 AlT ] 0 X X X This Table 1 address.

I 977_X XXX X X X X X XX XjX Ist word of remarks.

i

The remarks beside the above constants, factors and working storages define

the prime purpose as used in this routine. The flow charts will define

any secondary usage cf these locations.

I
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I

the supervisor's error message.

113a - - A A A A A Storage for error PAK data.

114.............. Storage for error instruction

Trevolver data.

115 JA A •A I-I 1-1-1. 1- 1 Storage for error GSAR data.

j 117 IAIA JA AAI A 1A I 2 2 0 Starting address for 2nd machine

error in sequence.

124 A A A A A A 6 0 0 A A A Machine error code storage.

125 A 1 1 1 1 4 - -- A JA Error designator address.

132 A A A A 1 1 2 8 6 0 A Current Clock Table address.

T 139 X X X X X r Computer machine error counter.

148 A A A A A A A X X X X A Current Clock Time

"150 A A A A A A A A AAA A Spaces constant.

156 A A A A A 1A A A A A A One constant.

159 i i i i 5 0 i i i i i i Table 7 address comparator.

161 000 0 101 0 00 0• 0 Table 1 address modifier.

162 A4 + Clock Table downdate constant.

171 r / I A 0 U r Constant to destroy Table 1.

175 8 9 9 A 0 1 1 5 A A Continuation routine
load factor.

"177 8 5 Z I A 0 1 1 61 6iT 0 IA Cancellation and erase

- routine load factor.

181 4 8 1 A 0 1 1 21 6 0 Time Computation routine

load factor.

186 6 8191 A1 0 ' ll 11 5 10A Machine Error routine

load factor.

T 655 i i i i i i 5 0 0 i i i Error code comparator.

656 i i i i i i 2 0 0 i i i Error code comparator.

657 1 i i i 9 9 9 Z i i i i End of direct sequence table.

658 0 0 1 A A A A A A A A A Sequence Table update constant.

659 i1 i I i i i i i i A i Input track comparator.
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j 661 I N P U T rr I

662 ENDTNGrr AAA

663 E R A S E rr 1I A AA

664 C U E r r I AI 1 A jT/A. Supervisor's machine error

666 A i t 2 N D A [A M F A IA message constants.
667 A• P S N /•R P R T r rr I66 AP N R R r I
669 E R R 0 R r r A AAA i

6 7 -9 - original Track 11 data to initialize Track 11 )

680 A A A A AA I? IM A E r

681 AAUFC G S

682 A R -A A A A A A An P,

683 A K A - -' - I R V A A Supervisor's machine error

684 . . . . . message constants.

685 Artiii tijii i1

686 IA A A A A , A A A A
687 r r AAAAAAAA -A -A

LI
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MODEL I UNIVAC FILE.COMPUTER EXTERNAL PROGRAM CHART
CU STOMER: APPLICATIONl PROGRAMMED BYI DATE PROGRAM NO.

NAFEC Phase I Lab. Operational Plugboard October 3 0• 1961

STE V PROCESS V V2  
R R NEXTNO HI V2T , HIF J.'IF STEP 

RE AR S N

si U adr Usrv CP Vadr Vsl~v BR 1, Jump Negative
52 IRV AT PAK R2 Uni2-2 W of IRV --0 pAK and NI
53 V1 s5 v '5 1 PR52 1Vadr Uni6-2 AT and JUMP

54 VI 52 PR53 SRV IN 55 AT and SHIFT
ss VI 53 Wsrv PR54 R53 UN12-1 OUT 54

56 V _dr PR55 GSAR RUR- _

s7 Vi 54 +CK FS2-9 IRV NI RURI

58 GSBZ BT Uadr IN59 Load Sub-Program to HSD

ss GSAR PR57 V2 57 Li R56 _ RUR-2 OUT 58
-o V157 R9 PR51 V251 R9 BR 4 RUR2
61 VI 60 PR59 FS2-8 L9 R57 NI all

62 VI 55 CT2 PR56 CDR NI Determine Flight Direction

63 CT18A __ LSQ CT18B ___CT18C 64 OT68
64 R66 PR61 V2 63 R63 65 OUT 63

65 V164 ML W adr R64 66 OUT 64

66 VI 65 PR64 V2 65 R65 Ri 67 ýSquare Root OUT 65

""67 V _ 66 PR60 V2 64 BR 5 OUT 66

68 VI 67 PR62 V2 67 _IN63 BUS d17

69 CT24A CTI2A, PR66 R 61 T R59 RUR-3 Load Patterns NST41A
70 GSBZ BT CTV2C 608 _Usc RUR3

Ni 62 1
53  

PR67 V2 60 _153 _BR 2 -ump-Positivey 72 RA 2%B PR68 r24c0 CT42D _ BUSb28 Shift A/C Identification ST41A

7.3 V I 7 1 P R 6 9 V 2 7 1 R 6 2 _ou g se _d

74 CT32 ___ PR 72 R52 BUS Vi1 Determine message kind BUS R27

75 V2 69 5 PR 74 R69: RUR-4 Ten instruction subroutine
76 FS2-2 3 PR 75 ' RA74 NI Start Address End of Day Rt

- 77 R77 PR 76 FSl-2 EA3 BUS V16 I out
78 V177 PR, 77 CT7 VI 78 BUS U16 Machine Error BUS U1.3

79 R82 L5 PR 78 FS-3 ..80 'Recovery
80 V1 75 PR 79 :FSI-4 IN81 _UT 79

8si I 82 EA6 PRP80 R76 _BUS J2 UT 80
82 1i 76 EA9 PR 81 R81 BUS W12 Plugboard Start 8 '

83 Vl 91 BT R55 __ I 6N- BT and Jump

84 RD AT FS2-3 UNI 7-1_ S_ _ . S-N13

85 PAK PR84 I/0-0 EA4 BUS N17 BUS Q16
se S1-6 fl7A PR85 3T48A I/O-i IT4W CT16B _US M17

87 '84 PR86 CT39B OE1 in Tracker NST16B

- as 180 PR87 R85 CT48C BUS N16

89 IT33A PR88 X3B CT33B -T 35AIN90 BUS 116
90 T35B 89 PR89 89 CT36A IH89 IN92 OUT 89

91 V173 507 PR71 V2P73 71 CT36C CT36D Tracker Oi92 CT36B ,•• PR.90 CT36C CT36D Tracker OUT 90
93

94 FSl-7 7 AT PAK BUS 12 Machine Error Recovery BUS E13
95 CC 1/05 CT22A Tracker BUX C16

96 FS1-8 PR92 FS1-8 BUS C81 Timing to Clear Selectors e
97 U adr ýjr PR94 CDR BUS AlS Determine meg. kfrd fo, CUE
90

g 1986.101

I
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MODEL 1 UNIVACe FILE COMPUTER CONTROL CHART #1

cus OMER: ..APPLICATION. PROGRAMMED BY: DATE PROGRAM NO.

NAFEC Phase 1 LAB OPERATIONAL PLUGBOAED Oct. 30, 1961

T EEDEMAND UNITS (DMD)
UT" TEST IN NOT READY READY DEMAND IN DEMAND OUT SPECIAL OUT TRACK SWITCH

_NS TIlA TEST IN DEMAND IN READY Bus v17 Bus w17 NS T9B

41ST liB TEST IN DEMAND IN READY STIOB ST1OA ST9B

i6

U N IBU S ES (U/B) START TO:
O IN IN IN IN OUT C ALT SW 1

A:R1 + BRI 4• BR2 - BR2 0) NI ERROR SIGNALS

______ ___________________ ______ TYPE ERR TO IBR3 + BR3 - OUT 52 OUT 55 NI_....__'_
3 UNI 4 OUT RUR 4 B91 - BR.3 0 - IN 52 PARITY CT47A
4 BR2 + BR4 0 UNI 6 OUT Clear PSH25 UNI 3 IN 4 -oPLOW + - o' Flow

5 DEL OUT PSO DEL OUT PS7,DEL OUT PS8, CT41A N o' Flow
6 OUT 53 OUT 83 UNI 4 IN 2 NO-FLOW ARITH.
I Bus 128 OUT 84 CT11A ARITH. CT46B

5,S PROG CT46A

HI-SPEED CONTROL LINES (HCL) TSTEP CLEER XS RE
iO IN YES 'NO No IN OUT NO PROM 2

O 2 ST 46B Bus T23 2

_' 3 ST14A pU PS2 34 4

FUNCTION SEQUENCE (FS) OUT EXPANDERS (0E)

NOI ST PROE I OUT NO IN i* out 1 OUT 2
_ __Bu_ OUT 87 Bus G8 Bus b25

.2 2ST16B Bus e25 Bus m28
31 S3

FUNCTION DELAY (FD L

____pp edix XV___

NO IN"IN N OUT 6

_________ ________ _________OUTPUT CONTROL LINES (OCL)

D FR1OM NO( FRO

REMARKS: Ai ROM FRO

U, 1356.4
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"MODEL I UNIVAC N FILE-COMPUTER CONTROL CHART #2

CUST1OMER, APPLICATION: ~PROGRAMMED BY: DATEI PROGRAM

NAFEC Phase I LAB PERATIONAL PLUGBOARD Oct.30, 1961
SREAD UNA (R) BRANCHING (BR)

NO IN OUT NO IN FROM + 0

IOUT 56 IN 57 1 OUT 51 UNI 1 IN 4 UNI3 IN2 UNI 1 IN3
2 OUT 59 IN 60 2 OUT 71 UNI 4 IN 4 UNI I IN 2 UsI 1 IN I

SOUT 69 IN 70 3 OUT 91 UNI 2 IN 4 UNI 2 IN 3 UNTI 3IN 1

_L 0UT 75 1 UNI 3 IN 31 4 OUT 60 Bus i 17 Bus h 17 UNI 4 IN 3WRTEUA W OUT 67,u 7 Bsb17 1CerSh2
NO IN I OUT 6

, _ __7

2 8

3 9

"4 10

WRITE & CHECK URA (W/C) II

NO IN 1 OUT' 121________ _________
CHANNEL SEARCH PROBE & WAIT (CS P/W)2 NO IN FROM + 0-

3 1
4 2 ___ _

CHANNEL SEARCH EQUAL (ECS) 3

NOI IN OUT -ft -_______ --______________IT _CHANNEL SEARCH PROBE (CS P)

2 1 NO IN FROM ACTIVE + 0

3
4 2

CHANNEL SEARCH UNEQUAL (UCS) 3

NOI IN 0 OUT 4

1'I CODE DISTRISUTOR (CD)

2I ALPHA/NUMERIC IN:

3 V1 SH 74

4PR GROUP I IN GROUP 2 IN GROUP 3 IN GROUP 4 IN

SCONDITION COMPARE (/) V H9

NOUT 
NO OUT NO OUT NO OUT NO OUT2 A,I Bus it 3• A

I ~ _ R3

4 3 4 c Bus W 57 L T

CLA BLC TRANSIFER BUFFER (CLSTS) 4 R5 0 Bus V 63 My Bug. X 63 U
- _ __ _ _ __ _ R6 uW 58 NBus W63 V

6 I 7 F 0 w
2 7 R8 G P Bus V 62 X Bus X 62

3 8 R9 H Q y

4 9 R10 I R BusW62 Z

CLEAR GENL STORAGE BUFFER (CLaSS) CON PULSEIN:

NO[ IN OUT OUT 73
0 OUT NO OUT NO OUT NO OUT

3 B 3 u i Bus M11 6 Bus P12 19 1Bus

1 2
usRll -49I usL Bu

U lass.$
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mSTlEll •qLICA110N _"WAMMEDIt T Y. 1E•AI
NAFEC Phase I LAB OPERATIONAL PLUGBOARD jOct. 30, 1961 L

P ~T CONTROL. LINES INDICATORS PROGRAM1 SELECTS I____
no to no from_ no In delay out drop out +.

a ST25 Bus M13 Bus F8 PU T39b _ S:O R B u x 9 7
_€ __SCO WPU T2

d _4_SCO U_ _ PU T15 , 1 c v , I U T
f _ch In _ 61NST12D U15 __•114 Bus p27 Bus n27

__lh__ ST3 0B ._UNI5 EN3 Bus IR2 7 Bus 127hi ~~ ~ _ A!KITS BS4ý1Bg___ lUN15+ IN2 ..... . I-.--us 128

____ __ 2 C26 I •_•,_•lsT22~0  LBusL13 Bus k28 ] PU T48 i
BRE.AKPOINT KS1.. ....

TIMER L.. Bus E8 iu bu 111__." U7 I

On JOUT FUNCTION DELAY 14Bus E9 Bus 017 Bus T - PU T32
offý_ u 3 _."Bus. P12-- A _-". I Toff Bs .1 7 .___.._.___,JIL __II~ U 1 2__.Th _ i_ P.LZ [XILT4L.

IONS T36 D Bus G16 Bus K17 Bus

TIME - OUT PULSES h25-BR--0 Hki;ý_-fi-9 24-S•- Q IG24--.gYed

-1o __ _ to_-C____ _-S_ _24 _ _Y_ _DH25-ST43 
rG25-UNI4-1

A Bus. U63 SPECIAL CHARACTER OUTS

8 Bus__. F"13 - to to no to
Bus U62............... .I Ps HI IuiW WSPS3_71

lsClear PS h24 lPU PS 5 Y

ALTERNATE SWITCHES . _ _

! 04NJselect cmon mnon-elecýt_
SEL HOLD 3+

"3!Bus Ill SEL HOLD B+,

_ _.[BUS D_ 1 SEL HOLD 3 _I "
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S MODEL 1 UNIVAC FILE.COMPUTER SELECTOR CHART
:'USTOMER! APPLICATION; PqOSRAMMEO BY! DATE PROGRAM NO.

NAFEC Phase I LAB OPERATIONAL PLUGBOARD Oct. 30. 1961
T A PICK-UP FROM GROUND SELECT COMMON NON-SELECT

2 B+PS3 CON CT3A V1 SH 62 CT 13

3a B+ PS4 R 7 ST 2 CT 6A
b Comp. R I NST6B R 2

6a B+PS5 R 5 NST3A R 6
R 3 ST13 CT 3B

C Comp. R.4 NST13 R8

7 B-+PS12 Co=. EA6 V2 SH 78 VI SH 82

8 B+PS* 3 Como. Bus G13 Bus W16 Bus T17
9a Bus Cl C-I/O A Bus d25 C-I/O B

b Comp. T/S DS4 Bus c25 T/S DS1

_E) Bus BI Spec Out DS4 C Alt SW5 Bus x17
b Comp. Demand Out DS 4 Bus w28 Not Wired

l BusComp. Test in DS4 UNI 7 Out Test in DS 1

____---__ Bus D16 NST16A Bus R16

12a Bus 127 Not Wired VI SH 69 Bus d35

R8 V2 SH 69 RlI
c Comp. CT30A R70 ISP

d CT30B Bus a28 PUPS 6
13 Bus w27 Comp. CT6B NST2 CT6C
14

15

16a Bus X27 Comp. CT21A Bus x2 8 CT11B
b OE 2 IN Out 86 IN 87

17a Bus W27 CoNp. EAl Vi SH 86 Not Wired
b Not Wired Bus f25 C-i/ G

EBTB5 V1 63 GSB3

b Bus v27 BTB1 V2 63 GSB6

CoMp. MTB6 R 63 GSBI
1d

20

Bus C2 Bus B16 ST16A Bus M16
b CoMp.

Bus U27 Comp. Bus L16 Out 95 Bus P16
b IN PS 11 ST37 Bus n28

Vi 59 V1 69 VI 61

b CT30C V1 SR 72 EA 9
- Bus m27 CoMp. LCTlrAn "q SH 72 R6

, _ _CT3rI R SH 72 EA5

U 1356.7
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MODEL I UNIVAC FILE.COMPUTER SELECTOR CHART

CUSTOMER. APPLICATION: PROGRAMMED SYI OATE PROGRAM NO.

NAFEC Phase I LAB OPERATIONAL PLUGBOARD Oct. 30, 1961

T PICK-UP FROM GROUNO SELECT COMMON NON-iELECT

25 Bus C3 c Imp. iN PSI BKPT 1 STOP
26 Bus B3 Comp. Bus K 13 BKPT 2 STOP
27

30A BTP ST 12 C GSP
B CT 43 ST 12D PUPS 7

c Bus g 2 7 Comp. _ 42 A ST,24B _R5_

_CT 42 B ST 24 Q EA 6

3 Bus h 27 Come CT 42 C ST 24 D R 4

'12 R+ Wsl QR S 2 - Vi 74 CT 44
33A Vi 86 V1 89 V1 72

R Bus I 27 Coump. 1/0 3 R89 1/0-2

4A EA V1 SH 89 NOT WIRED
B Bus H 27 Comp. 2SiB. L 2 V2 SH 89 JnQT WTRRn

BusG27 Camp. Bus c 35 R SH 89 NOT

VB Vi 89 Vi 90 RB

1/0 5 R 90 1/0 4
JB FS 1 - 6 Vl 92 FS2 - 3

I/O 7 R 92 I/O 6
D Bus F 27 Comp. Bus J 17 OUT 92 IN PS 16

37 R. A3 CT 22 B BKPT 3 STOP38

B B+ PS 1 Comp. SRV R 87 V1 84

-41& IN 72 UNI 5 OUT IN 69
B Bus u27 Comp.. PU PS 8 NS T 43 Bus o27

-4AR2ST 30Q EA 7
B EA 9 ST 30 D R 3

C Bus h 28 Comp. R SB 66 ST31 EA 8
n _ _CrsF R 72 RA

&3..-B £i 2& R cnap rfYRAR PS H1,• qT In R rT 41 R
44 B+ PS 15 Comp. FS 2 - 1 NST 32 FS 2-2

, B

46A STEP CLEAR 1 GS Prog. Error NOT WIRED
B Bus H ii Comp. STEP CLEAR 2 ARITH. ERROR NOT WIRED

47A. STEP CLEAR 3 PARITY ERROR NOT WIRED
_B Bus G 11 Comp.

48A L 2 V2 SH 86 NOT WIRED
B g,, b A, R SH 86 NOT WIRED

_ B+ PS 1i Comp. Bus H 16 OUT 88 Bu + 17

U 13$5617' ?
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PROGRAM CONTROL CHART # 4

NAFEC Phase I LAB BUSSES OPERATIONAL PLUGBOARD Oct. 30, 1961

CSE __ _-£6 51 1u6J|

D 5~1 1__ _ 55 u -60
C55 ji 56 u 61

.55._ _ _ _ 5 u624 J

1H52 'd 56 1 61
,G .5 2 L d 5 7 i J 6 2

_G-52 id -98j 63 _
Ic__ _ 54 1 5 1~ 1

_____ 52__ c 55 1 60 _______52 c 56 _ __i'61 62___
__- __ _________ -

1c 7 'i... . ...... ... 6 ...2-•

BI 52 r•-d -6--L. .

+L2

iC 53 _____ W5 CDR- OUT E I C 63+ _ _____

IXi 54 d 59 -_

- 5- IV56 X6. EAX 55 d
1 X3 i CDR OUT X

v56 I _V58_ .. X63 CDROUTM

Gt 57 •4

53 ,W 54 W59 _
WU55 lIC 60

U 54 U E56A____ EA5 C1
:D 55 CDR OUT C W 6

__ _ 53_ _ 158 W 63 CDR OUT N
';B 57_

A u58 _v 59 V 59 _
V60 V 60

kv_ __ 541 V56X61 EA21

v56 V CD O 62 CDR OUT P

S"'5 6 
X 3 63 CDR OU1--tT MI

i v 8u54W5

[I
Appendix XVIIU 5Page 7 of V
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ii

PROGRAM CONTROL CHART #W 4

[NAFEC Phase ILAB 'BUSSES opgRATIONAL pAuGB ct. 61

_ _K 12 __P 13'E 11 J 12 .0 13
1 1, N 13 IN 84

ql ___ H__i__ 112 ________ _____________I

B 11 T DEL OUT PS 11
ýA 11 K 13 ST -2[_

_ _ _ _ E 12 _J 13

Ix 12 ____ 1

i, 12 I D 12Iv 12 ,C 12

tl2T AJ ._lI4 E .. P.IIL S LL.u12 B12 _______I E A94
i". 12 -_ _ __ 12. .....

_E__.__ N

is 12 W -131- - -

r1 12 v 13 D1

m1:2 _13 _ _ _ -1 I
.1p 12 " _3_ 16

lo 12 A 1 3

',h~ ~ 123r

___12 _k_13 , 16_

m 12 -- _ 16 ._

i1 L2] m. 16

_ _la 12 !o 13 V 16

AC 12 __ _ __ -[I_ _ _ _ _ -1
k12 m ~ 13 1_ _

; 12 NI 1 13 I
; 12 lUT27 13 _ _16

1._ L], .2 13' P 16

__ 12 o 16

k 12 U 13 n7 1
P 12 13 mN 78 16

CDR PULSTETE, LEA62 i6 3

F Appendix XVlIII
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PROGRAM CONTROL CHART #4 __ __F ---.. .. . ... .... ..... ...... . . . . . .. ... . ....... --- -. . ..........
SNAFEC ,.h... i ii BUSSES oPEAIOA.. o P,.,L,,Go,,,D oc.t30_o__961

F '_-___. .._..-_ .-.- __ _.,.. 0. ...

1 __. 5_1 - .___I

•'D i SLT S"6 ý F 6 -C 1 KU T9 '_E 6_S11

A_ _ _ _ 11_A2 -
"_ __- _ _- .H+_L _. ..... ..... 1.... m_._ _

:J2 6, U

A'-"_-" OUT 21 i NI 14

.I~U1O t ~rI-

L2 ~ _____ •- J __-
1.2 !OUT 94 G 7 1M

__ _ __E 7 __._k_ 11_,

I .. !E 7 l k l __ __-1 Z I J -11
!F 2 D 7___

C 2 PU T21 --" "' ~_ _ - - I -_------__.. .. _______

F'B 2 PU Tll G8 OE1 OUT 1 l_
A 2 Bus Al i 1F _.D!op out PSi . L__ __

__~l 8_ 10 d PS11~ - __

FE3 __ _ __ _ _ B8 a__ __ _ _ 11_

C 3 PFUT25 jG 2 CDR--.PULSE 5 MIA OT 71,
B 3 PUT26 F9 CRPUSL 4 I __nQ OTP1
A__ 3 _____M7________P 1i4A IN ~ . DRPOUTS 14.

__ H 4 D 9 1 1__CDR__PULSE

j,.. -- __'_ _ _ _ _ _ _'__ _ _ _ _

:_ _ _ _ __E 4 A_ 9

E4 1A i BUS 012

D 4 G 10* -_ _ _ _ _ _ _ _ - -

,C,..,4 _ ' !. - '___ ___ __ __ _ __ __ _ J. _fl P IT .

-. °C. - -4_ ",__ __ _E __ q , 11 IN P.S-
B4 2 E10 ____U ______ 11 CDR U LSE3
A 4 L 9 _ _ _ L i C1 _PULSE 7

A I S

Appendix XVIII
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PROGRAM CONTROL CHART •'4

PAMEC ,,,.e I L 'BUSSES OPERATION PLUGOARD Oct. 30, .196:

U 60
U61 Bus V 17

U62. TIMER PULSE C _
U 63 TIMER PULSE A _

v 65 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

iv 67 1
i 68

'u 65.
u 66u -67 - - -- --

u 68 _ _ _ __ _ _

! 67 i

1 68 _ _ _ _ _ _
_ _ -, , _ __ _ _

1 64
l65
:1 66

S67
1 68

464
65.

66
67

'!68

_ I
;r 64

:65 r
lc66
c 67. ..

68

Appendix XVIII
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PROGRAM CONTROL CHART #4r1
Sc'_ _ _ JaL T__i B- _ _ _G1

& 16. .L..I . - 8 . t. .. .... .... 1---U Z--. - --
X 16 1U7_ If 17 - _ _-_ 19

S 16 8d N r 19 _

Q 16 1O8 f 17•____ E 19_ _
PS16 d2 17 c 19
,_VLN_16 IN 85 I20 17 ____ 19

M 16 NS T21A V 1 BUS _U61 , " O...- - __BS U
,,L, . . ..__ _ _ _ _ _ _ -... . .. . . ..... . .... .. ._.,._.. . . .. ... . .... . .. .1L 16 IS T22A _ __ U 17 1 PU PS 13 I ~

6_____ 17 NS T8' ID 2
ý-.z .._l .7'............ . ...! J 16 F ..... .. ... .... C 2.0 !

;I-1--6 -- IN 895 R 17 IN 74 Ai'_ 6"'
.•___.___ S __T_._¢Q 17 IBUS R_2. . .

Y16 N89 ____OU __-,15

C 16 DEL OUT PS16 :P 17 DEL OUT PS15 __f_24_j

_F. 16 0 17 __DEL .OUT PS__ __ &_1_1
" -E 16 d 24 _

____ "______ 17 OUT 85 -- _--

,D 16 ST 11 B _ M 17 IIN 86 b_24F-i---ii-95 a NTC24 -

B 16 ST 21 A :'J.1 DROP OUT PS 16 _-_ _ 2_ _

'A 16 I _17 !ST 36 D F24

x 17 NS TIOA 1j 17TIMER OFF D,24

.w 17 SPIC OUT DS 1 Q 2
v 17 DMD OUT DS 1 !G 17 4 Function DEL A in 1 B 24 _ ,

J' 17 !F 17 :Function DELA in 2 A 24

it. 17 !E 17 f25 CT17B
•!A 17 _ ,. , n p. 9 or' _.

17 X 174.. d 25 9• E _
17___ _7B_ 17 __c 25 c 9 B

____ 17_____ A- 17 I _______ - b 125 OE'1 OUT 2

0o 17 a 25 ]

n 17 G 18 _ ___ F 25 _F" 18E 25 I
m17 ,F 18 P25

'k 17 4C 25 8_._.____
ij.L. D 18 B 25 "

'C 18 OUT 96 A 25 1

B 18 UNI

__f 

OUT 97_

Appendix XVIII
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PROGRAM CONTROL CHART #4 .•4__. , __

IAFEC Phase I LAB BUSSES JjfjOPERA T I PL[J[o7R Oct. 30,1961

L8 27 / _ T_ 13 ti D27 / _ __T34 - ____ 2. _ _ _ __ _ _
r' 27 7U T18G 27: '2 L 28_ _ _ _ _ _

is i,,o ot, 27 D •27--L 1 28
27 ,Drop out 327 .. I 2

0o 27 NS T41B __E_ _ _ _ E 28 _ "

r 27 _!__T_0____!_.____/_.... .____-_-_-'"___'_4____-_!

_______ • I28 C-1-- _. . .. __" _ I T16 AUT _1 __
27/ !B+ PS 6 w TB 28 CI D328 _______

1 27 Pu ig w ~ L28 __ 2 ________

L 27 T28 jUNIA A28 "

,___._ _28 es 35 R SH52
127 PUS7 ! 28 T 12 A36

b 27 IN, TS1-01 .28 T43 5 S

2 __IPU 22 28T 28 b - S T48 B
f 27 d- - .28 a 311H CDR OUT 1
;27 28__ _ _ _

n____ _ n28 NS T22B E~ 35
427 m 28 OE2--OUT 7 2 D 35

27 1 28 Drop 7 t C 35

k27 28 IDropOutPS 11 B 35

27__- _ __ I_ _ A 35

;K 27__ PU T16 li 28 ;B PS8e3

W 27 .T28 JPK T42 b 36

V 27 5_ P 28 JUT43c 365
U _27 .__ T 28 b 36
S 27 d_ 28 Et 36
S27 28 OT 70 D36

27 28 'OUT _72 __Q_36

P27 a 28 C T12 B_36

S27 A 36

_028

27 P28 __5

Appendix XVZII
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'1 APPENDIX XIX

I ,HIGH-SPEED PRINTER, PLUGBOARD WIRING CHARTS
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PHASE 1 - UFC 1
MASTER OPERATIONAL PROGRAM

HIGH SPEED PRINTER FORMS - FAA MODIFIED

MULTILINE
REPRINT MULTILINE COUNTER A

1 L R B
U

2 C

3 2 MCS-C MCS-NS D

4 3 E :ML-6
IT/S-IPF_ 4 __ T/S-OUT LF

6 _ H ML-5N

IH MCS-IN MCS-S E I
, • - ~ I NO Uj

K ML-4

.NTE SPACE' TRACK SWITCH E L

__ LS-S PF IPF OUT L M ML-3

S2 __ MC-4L MC-4R. N
SI3 C0 \

C
S LS,. P ML-2S~T

R• 0

MULTILINE 0

1 MS-V R

PRINTER CONTROL 2 MS-P sT _

V ML-1,
C PC 3 MS-M

• T CCO T 4 M-C4 MS-K MULTILINE COUNTER
tT CC S ELECTOR

5 MS-H c MC-2LSP O C
_6 MS-E NS MC-2R
ZERO, SUPPRESS

STORAGE S MC-HR~ADDRESS
START MC-HL

Appendix XIXI ~Page I of9



I FROM TO TO TO To
FIELD IF LD FIELD FIELD STORAGE MULTILINE MULTILINE muLTIIDE MULTILINE

ORIGINAL CONTINUATION,
STRIP ROUTE STRIP

1ST 2ND IST 2ND IST 2ND
TRACK TRACK TRACK TRACK BUFFER BUFFER

3

4

5 V5

6 *V6

7 V7

8 V8 _____ ____ __ _

9 V9 C6

10 vi0 C7
gel 11 Vil C8

<I <2 12 V12

13 TI

14 T2 ____

15 T3_

16 T4

<17 T5
18 T6

19 T7

20 T8

21 T9

22 T10

23 T11

<2 T12 __j

Appendix XIX
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V17 1FROM TO To TO TO

FIELD FIELD FIELD FIELD STORAGE MULTILINE MULTILINE MULTILINF MULTILINE

ORIGINAL CONTINUATION

STRIP ROUTE STRIPI IST 2ND 1ST 2ND IST 2ND
TimCK TRACK TRACK RACK BUFFER BUFFER

25 P. El - _

H 26 P2 E2

I 27 P3 E3 ____

28 P4 E4_

i <K 29 P5 E5

30 P6 E6

I 31 P7 E7

32 P8 E8

33 P9 E9

34 P10 E1.0 _ _

35 PiI Ell

J <1 <1 36 P12 El2

37 0o

0R OR 38 02

39 03

I40 04
K41 05

42 06

43 07

44 08

45 09 ____

46 010

47 0O1il_ ____

_____ _____48 012 __ _ _ _ _ _ _ _ _ _ _

Appendix XIX
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HIGH SPEED PRIKER FORMS - FAA MODIFIED

IEI FROM TO TO TO TO
FIELD FIELD FELD FIELD STORAGE MULTILIN MULTILIN MULTILINE MULTILINE

ORIGINAL CONTINUATIONSTRIP 'ROUTE STRIP

1ST 2ND 1ST 2ND 1ST 2ND
A RAC TRACK BUFFER BUFFER

00

50 X2 _ _ _

53 15

54 M6 K6,

56 Ma KS ______ ___

.57 M9 K9

E- 58 jM10 n

____ 59 Mu KU

________ ____ 60 M12 112 _ _ _

0 _ 61 __

_ _2 J2

___--I,--63- J3,

_ 6s A5 L5 J5L

66 IL j6 L
67 J7

68 L7 Ja _ _ _ _ _ _

•I • 69 J9

70 R10 J10 _ __ _j

72 J12

Appendix XIX
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111

FROM TO TO TO: TO
FIELD FIELD FIELD FIELD STORAGE ?AULTILINE MULTILINE MULTILINE MULTILINE

ORIGINAL CONTINUATION

STRIP ROUTE STRIP

1ST 2ND IST 2ND 1ST 2ND
TRACK TRACK TRACK TRACK BUFFER BUFFER

A 73 HI

74 N2 _ __2

75 N3 H3____

__ 76 N4 H4

I77 N5 H5

78 H6

I 79 H7

8 ____ H8____

81 Vi H9

82 V2 i____

__ 83 V3 Hi.

- <_ 84 V4 Hi2

85 Ll Gi

S86 L2 G2ii ____ 87 L3 G3 ________

" 88 L4 G4

c< __ 89 N6 G5

90 N7 G6

91. N8 G7 ___1 92 N9 G8

93 Mi G9

* 94 M2 Gl0 ___
I * __•

95 M3 Q1i

- - ___ ___ 96 M4 G1.2 ______

Appendix XIX
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HIGH SPEED PRINTER FORMS - FAA MODIFIED

I FROM TO TO TO TO
FIL; ELZ IELD FIELD STORAGE MULTILINE MULTILInE WJLTILINK MULTILINE

ORIGINAL CONTINUATION
STRIP ROUTE STRIP ___

1ST f 2ND 1ST 2ND 1ST 2ND
TRCtT•KTRACK TRACK - UFE _ _E_....

97 Dl

- 98 D2
S99 D3

1- * 101 S5 D5

S102 S6 D6

m__ 103 S7 D7. ___

* 104 S8 D8 ________

< 105 S9 D9

I-b K 1$6 S10 D10 __

K 107 S11 D11

K 108' S12 D12 ______'

109 1 Cal

110 S2 C2 ____
I _ _• _ _ _ _

H 111~il S3 C3 ________

04 112 S4 C4

0 -A 113 F4

114

S115 - Fl ____

age6o9116 R2
___ _ _ _ _1.17 F2 ____

COLOR U COLOR0
.COm Corm 118 R3 F3 ___

119_____ ___ _

Appendix XIX
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FROW FROM' FROM FROM TROIA FROM PRINT
)TULTILINf MULTIINE IAULTTLINE )4TLTILINE MULTILINE )AULTILINE COLUMN

_ _ _M6 1__ _

_M7 06 2

M8 _8 3

mil 6

)12 '7
S!• ,INACTIV

,• COLUM

S 75 Li Ci 9

i. S6 L2 02 ig

SSi7 ___~1 L3 _ ~ C3 11

S8. L4 C4 12

S9 N2 13

SSig N3 14

S12 N_ 5 16 CTi W

i •" 5 1.7

_ _ _ _ _ 15 .18

R0W

U;R11 _____ ________ 21

__22

TLINE LINE LINE LINE LINE LINE PRINTER
1 2 3 4 5 6 LINE

LINZ LFM INE INE STRIPS13. 5, LINE
1L ~ I
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FRoM FROM FROM FROM FROM FROM PRINT
MULTILINE AmULTILINE MULTILINE MULTILINE' M/LTIINE mmULTILInE COLUMR

_q6 m_25

t5 N7 • M2 26

_N8,__ M3 27
N9 ~M4, 2

"DIACT I"E
29 =COT

COLTW

s 2 31.r
3 32, -

"S4 _ 33

- _ _ _35

__36 nr icrvz

PRINT

f1 P1 K]. Hi DI 37 cO ]
V2 P2 K2 H2 D2 38

HO
SV33 P3 H K3 8 H3 D3 39 U

V4_ P4 K4 H4 D4 40

VS P5 X5 __ <__5D5_4

V6 P6 K6 H6 D6 42

V7 P7 K7 H7 D7 43

7V8 P8 K8 H8 D8 44

___ P K9 ~H9 Q_ D94

V10. pl K10~ '4H1 D10 46___

Vi]. P1. K111 .Hll Dllj 47

<fl V12 Z • 12 <~ H12 DUI
[LINE LINE LINE LINE LINE LINE PRINTER

L 1 2 3 4 5 6 LINE

LINE: LIN4E L3NM LINE LINE LINE STRIP [
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FROM FROM FROM FROM FROM FROM PRINT
MULTILINE MULTILINE MULTILINE MIULTILINE MULTILINE MULT ILINE COLLW

Tl 01.___ 11 HG] El. 49
T2 02 J2 G2 E2 50

T303 __J3 ~G3 E3 __51.KT4 04 J4 __ G4 E4 52

<1T5 <los 05 J5 4 <G u5 ES 53

T6 06 J6 G6 E6 54

T7 07 _ __ J7 G7 G7 55

T8 08 J8 __ _ G8 _E8 56

ST9 09 _ J9 • G9 Q E9 57

T10 011 1 J10 Gil E10 _ 58

fit T12 1012 _ _ J12 <lG12 E12 69

f__ 62 INACTIVE
'PRINT
COLUMN•? 63

H____ _2____2 66
"COLOR u_0 F , 67
COlE ______ 67____ - 0

""___F_ 68

____69

LINE LINE LINE LINE LINE LINE PRINTER
1 2 3 4 5 6 LINE

LINE LINE LINE LINE LINE STRIP
" 2.1 2 3 4 5LIN
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fl INPUT MAESSAGE NARRATION

General:

The Input Message T & F plugboard, which is explained by the
following diagrams and narration, represents the best combination of
hardware elements to date. In referencing this material, itis ad-
visable that the reader have access to the particular diagram while he
is reading the narration.

I. Teletype Substation Address:

In both the Synchro Tape and the Teletype Input Substation
the first character, after the last disconnect, to appear at the
T & F plugboard is the substation address. The substation address

T is a binary number which is determined by the setting of the sub-
station number selector switch on the operators panel of the input
substation. The T & F plugboard has been designed to operate in
a Synchro Tape mode with receiipt of substation addres.ses ten
through fifteen. Receipt of addresses one through nine causes the
T & F to operate in a teletype mode. Using a substation address
above ten for a Teletype message will result in errors as will
utilization of substation address nine or below for a Synchro Tape
message. For this reason, the substation selector switch should
be marke d to indicate the proper range for Teletype and Synchro
Tape. At PD 1, i.e. , PD 1 following a Master Clear or an Input
Disconnect, PD is programmed to step on decode. Receipt of the
"substation address in the Incoming Buffer Output Register causes
a Decoder Group I hub, corresponding to the binary value of the
substation address, to emit and PD to. be advanced to 2. Upon
stepping to PD 2 with the decoding of the substation address,
Decoder Input hub 64 is activated causing the substation, address
to now make an appearance at a corresponding Decoder Group III
hub. PV 2 is also programmed to pick up Low Speed Selector 10
(LSS 10) so that PD 1 will be stepped on encode for the duration
of the message. During the output cycle of the tbletype substation
character cycle the substation address from Decoder Group III
is transferred to Word 0 Character 11 of the 120 character buffer.
During the function cycle of the substation address character cycle

i Function Detector b (IFD b), which has been enabled by PD. 2, is
activated. FD bl through Bus W-25 clears the buffer to spaces.
This action erases the substation address that was. encoded from
Decoder Group III. At:FD bZ time, Bus X-21 is enabled causing

Appendix XX
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a space to be encoded (this action causes the Word Address Counter
and Character Address Counter - WAK and CAK - to be set to 0-10)
and the timer circuitry to be energized. The decoder which was
turned off at the beginning of the function cycle is turned on by a
signal from FD b3. Since the substation address is still in the In-
coming Buffer Output register, the Decoder Group III hub represent-
ing this substation address is activated causing the substation address
to be stored in Word 0 Character 10 of the buffer. At FD b4 time
the end of message selector (HSS 3) is picked up.

If the substation selector switch has been set to any number
from one through nine (indicating a, Teletype address), that-parti-
cular substation address will be encoded into Word 0 Character 10.
If the substation address happened to be a number from ten to
fifteen(indicating a Synchro Tape substation) an alpha character
within the range A-F corresponding to a number in the range of 10-
15, is encoded in Word 0 Character 10. In the latter instance the
correct substation address (A-F) is decoded from a DEC Group IV
Hub. Word 0 Character 10 will not normally be used in message
processing. It is, however, an additional identification that may
be used in event the addressor field Of a message is garbled.

II. Synchro Tape Substation Address:

As stated in I above, if the substation address selector switch
is set to any number from ten to fifteen the T & F is conditioned
for the Synchro Tape operating mode. After the substation address
is received in the Incoming Buffer Output register PD is advanced
to 2, causing the substation address to make an appearance at a
Decoder Group III hub. If the Address falls within the address
range of 10-15, bus b-25 is activated causing High Speed Selector
5 (HSS 5), LSS 6 and LSS 7 to be picked up. Picking up these
s~lectors places the T & F in the Synchro Tape operating mode.
Picking up HSS 5 activates Decoder Input Hub 32.. With Decoder
Input Hubs 64 and 32 enabled the substation address appears at a
Decoder Group IV Hub. During the Output cycle of the Substation
Address Character cycle the appropriate Synchro Tape substation
address A-F is encoded in Word 0 Character II of the buffer.
Function Detector b which is activated by PD 2 performs the
functions described in paragraph 2 Section I - Teletype Substation
Address. At FD bl time the buffer is cleared. to spaces and at
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FD bZ time a space is encoded and the timer is energized.. At
Fr" b3 time the Synchro Tape Substation Address is enc6ded from
Decoder Group:IV since Decoder Input Hubs 64 and 32'are still
enabled. At FD b4 time the end of message selector (HSS 3) is
picked up.

In Diagram II of the "Synchro Tape" diagrams, Bus b-25
picks up HSS 5; HSS 5 in the select position connects the sixth
incoming buffe:r output information level (32 and 0-32) to the
sixth information level of the Decoder Input (32 and 0-32)
through busses a-Z0 and X-27. Had this been a Teletype message,
HSS 5 would not have been picked up and incoming prec.ed6nce

F output would be connected to the Decoder Input hubs,, C'-1Z to
create a sixth level for Teletype. Incoming precedence, upper
or lower case, is set by the appearance of figures or letters in
the input message. Precedence, once set to a given state remainsI in the given state until changed by the detection of opposite pre-
cedence. I•fi Teletype, letters and figures are used to create a

= sixth information level whereas in Synchro Tape it is provided
continuously with each character appearing in the Incoming Buffer
Output register. At the end of message precedence is set to lower

T cas~e_ by a signal from Bus F -30.

III. Synchro Tape - Teletype:

In Diagram III of the "Synchro Tape diagrams, the effects
derived from picking up LSS 6 are shown. Element a of LSS 6

K controls the toggling, of the Channel Parity Register. If LSS 6 is
in the dropped out condition (Teletype mode) a Channel Parity
Register-In enable through Bus w-20, LSS 4d NS, LSS 6a NS, and
HSS 2d NS, will step the Channel Parity Register with the receipt
of each character in the Incoming Buffer Output Register. It is
necessary to route the CPR-IN enable through HSS 4 (Channel

1 •Parity Selector) to inhibit stepping the Channel Parity Register
upon receipt of the Channel Parity Character. In the Synchro
Tape mode, the stepping of the Channel Parity Register. is in-
hibited by picking up LSS 6. The CPR-IN enable is also' routed
through HSS 2d (mode selector)i to prevent an erroneous toggling
of the channel parity register when remarks are present in an

I *.• input ICM.

Element b of LSS 6 qualifies the Line Feed symbol. In the
Teletype mode, it should appear in the beginning odf message,
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immediately after the channel check character in the channel
check group (carriage return,, letters, channel check character,
Line Feed, letters) and possibly as the channel check character.
If this character (Line Feed) occurs at any other place in the
inter-center message, it will be detected as an out of place Line
Feed. If a character parity error is detected by the Output T & F

or Output Reader at the center transmitting a message, Line
Feed and E characters are inserted to inform the receiving T & F
Unit that an error was transmitted to it. The Line Feed must,
therefore, be detected as a flag at the receiving input T & F. As
the diagram shows a signal from Unibus 5 Out, through Bus d-23,
activates the Channel Parity Register and provides an input to
Inverter 5. The inputs to Unibus 5 and Unibus L occur at the
times a Line Feed character is expected, i. e. , the beginning of
the message, the channel check character (which may be a Line
Feed) and the character immediately after the channel check
character. If there is no signal at any of the Unibus L in Hubs a
Line Feed is not expected. A no-signal condition at the Input to
the Inverter causes a signal to be emitted from the Out hub. The
decoding of a Line Feed character provides a signal at DEC 11-2
or DEC 1-2 which is routed throingh Bus v-30 to enable And Gate 6.
An Output from And Gate 6 denotes an out of place Line Feed.
The enable is routed to the common of LSS 6b to qualify the out of
place Line Feed. If the input is from Synchr6 Tape selector 6 is
picked up and the out of place Line Feed signal from the out of
And Gate 6 is terminated. ' In the teletype mode, the out of place
Line Feed is routed through LSS 6b NS and Unibus F to Bus d-24
to activate HSCL X and encode a colon. The colon will type out
as a northeast wind arrow (,#o) on the supervisory.typewriter.
This arrow, in teletype operation, indicates that a Line Feed has
been inserted by the preceding Univac T & F output and as such is
a transmitted error.

Element c of LSS 6 qualifies an output from DEC 11-5 which
is 'the bell symbol. In the Synchro Tape mode a signal at
DEC 11-5 is routed through the select side of element c to an
invalid character chain. Thus, in the Synchro Tape mode, the
bell Chara acter inserter. In teletype, the bell sym-
'bol is a legitimate character inserted by an outputpT &T F to indi-
cate the presence of a parity incorrect character. In this instance
the bell character is routed through the non-select side of LSS 6c
to Unibus F to activate HSCL X and encode a colon.
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HI
I Element d of LSS 6 qualifies PD 3. In the teletype mode

the program distributor steps on decode from PD 3 through PD 6
to accommodate the appearance of the beginning of message
sequence (letters, letters, line feed, letters). In Synchro Tape,
however, the beginning of message sequence has only two charac-
ters which are line feed and letters. To adjust the program dis-
tributor when operating in the Synchro Tape mode, PD 3 is routed
through the select side of Element d to FD e. FD e2, through
Bus w-30 and Unibus 2, sets the PD CHAR IN to 5. Enabling
PD CHAR and/or WORD IN hubs to given value will cause a sig-
nal to be emitted from the PD hub on the plugboard that has a value
of one (1) greater than the value of the SET PD IN hubs enabled.

In this instance, enabling PD CHAR IN Hubs 4 and 1 sets PD to 6.
The net effect is that in Synchro Tape operations the letters char-

acter of the beginning of message of group steps PD to 7 with the
decode cycle and the first character of the addressor steps PD to

S8 with the encode cycle.

IV. Synchro Tape-Teletype:

SLSS 7 is shown in Diagram IV of the "Synchro Tape-Teletype"
Diagrams. Note that LSS 7 is also picked up by a signal at
Bus b-25 which is activated by a Synchro Tape substation address.

Element c is used to qualify the message void character. In
j;. Synchro Tape mode, a signal from DEC H1-12 (message void); goes

through the select side of LSS 7c to Bus N-24. This is a valid

character and its effects are diagrammed in Diagram X "Message
Void". In a teletype mode, the message void is an invalid char-
acter and is treated as an invalid character by routing the signalI through the non-select side of LSS 7c to Unibus 16, HSS 4b NS, and
Unibus 13 to Function Detector d which activates HSCL X and

- Tencodes the ý character which will be printed as a north wind arrow

on the Supervisory Typewriter. In addition the stepping of
PD W'ith the encoding of the € character is inhibited,

Element d of ISS 7 qualifies the presen~ce of the north wind
arrow ( + ) which appears at DEC 11-20. In the Synchro Tape mode,
the north wind arrow is an invalid character and is treated as such
by routing a signal from DECII-20 to an invalid character chain
through DEC 1-0. In the teletype mode, an output from DEC 11-20
is deleted by not enabling any of the encoding hubs. In teletype
operations the north wind arrow is a valid character because the

Output T & F, at the center transmitting the message, will insert
a north wind arrow if a synchronization e~rror has been detected.
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V. PD Stepping:

The program distributor in most instance-s is programmed to
step on encode. However, there are several instances when it is
desirable to step on decode. These PD positions, where stepping
is to be performed on decode, are shown a~s Inputs to Unibus 1"7,
11 and 12. At these positions Bus e-28 is enabled causing PD to
be stepped on decode. At all other PD positions, Bus e-28 is not
enabled, hence the Output from Inverter I (INV 1) enables PD Step
In 3. which steps PD with -each character encoded. PD 2, 4, 5, and
6 always step on decode to test for the presence of-the beginning
of message (letters, letters, Line Feed, letters) in teletype opera-
tions. At PD 1, when the substation address appears at a Decoder
Group I hub, PD is stepped on Decode. After the substation ad-
dress is decoded LSS 10 is picked up and PD 1 is programmed to
step on encode for the duration of the message., PD 3 in the Synchro

Tape mode steps on encode to enable the advancing of PD to 6 to ad-
- just the program distributor for two less beginning of message

hharacters. PD 14, 23 and 29 disable the step on encode mode and
enable the step on decode mode to allow. the T -& F to j.ump the
Word Address Counter (WAK) and Character Address Counter (CAK)
with PD Outs. This is necessary because WAK and CAK cannot be
jumped with PD outs when PD is stepping on encode. LSS 8, the

route selector, qualifies PD 35 and 42 so that when LSS 8 is non-
select these PD counts can be used to set WAK and CAK. At PD 48
all of the identification data has been transferred to the buffer in
the T & F (see Table I "Input from HSPT") and LSS 8 is picked up.
PD is then set to 31 (see Diagram VIII "Route'") and PD is advanced
through the range of 31-130 depending on length of route. When
LSS- 8 is in the select position, PD 42 and 35,are disconnected from
Bus e-28 so that PD is stepped on encode at these positions. At the
end of the route portion, if there are remarks, PD is set~to 91 (see
Diagram IX "Remarks") and PD is stepped on encode for the remain-
der of the message.

JV Beglnbin-rg of Message Check:

J-The Beginning of Message Check diagram shows the wiring of
DEC 1-31 (representing letters) and DEC 1-2 (representing Line
Feed) to Unibus 10. The Out of Unibus 10 is wired to INV 2 'and,
theý Out of INV 2 is wired to And Gate 1. PD 3, 4, 5 and 6 serve
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as inputs to Unibus 20 providing the other input to And Gate 1. If,
while in the teletype operating mode-, any character other, than
Line Feed or letters are decoded during PD 3 through 6, an error
called "No Beginning of Message" results, i. e. , if any. other de-s' coder hub is activated, the absence of a signal at the Input.to INV 2
causes a signal to be emitted from the INV 2 Out hub that enables

And Gate 1. A no beginning of message error will activate FD d
I which will encode a € character, inhibit step on encode and activate

HSCL X. The € character prints as a north wind arrow on the
Supervisory typewriter.

VII. Setting Word Address Counter and Character Address Counter
(WAK and CAK):

Table I "Input From HSPT" shows an Input message arranged
1T in the format that is transferred from the~buffer to I/0 tracks 01

£ j. and subsequently to track 97 and 96. To arrange the identification
portion of the data in the format shown PD 6, 14, 23, 29, .35 and
42 are stepped on decode so that the Word and Character Address
counters can be set to the buffer address that is to receive the
first character of the next field to be processed. . '

Ii PD 6, which marks the decoding of the last beginning of message
character (letters) in Synchro Tape operations and the decoding of

T the first character of the addressor in Teletype operations sets the
Buffer Word and Character Address Counters to 0-6 for the ieceipt
of the first character of the addressor field. ..

In a similar manner, PD 23, which denotes the end of the Aircraft
Identification field, sets WAK to 2 and CAK to 3 for the receipt of the
first character of the Type of Aircraft field. After the last field of
the Identification portion of the message has been transferred to the
buffer, PD 48 initiates a track switch function that transfers the

T buffer content to the I/0 track and track switches. The buffer is then
cleared to spaces. Clparing the buffer to spaces sets WAK and CAK
to 0-11 in preparation for the receipt.of the Route portion: of the

T Input Message. If the Input Message contains Remarks, WAK and
CAK are set to 7-11.

VIII. Route:

At PD 47 a check is made for the space at the end of the Altitude
field. A space at this position will indicate that. the Identification
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"portion of the message is now contained in the T & F Buffer. (see
Table .I). PD 48 is routed through the non-select side, of LSS 8c
to the In of FD a. FD al enables input stop and track switch
through Bus h-20. The track switch function transfers the Identi-
fication portion of the message from the buffer to I/0 track left

* and track switches. A signal from FD aZ sets PD to 31. (PD
Character 6 and PD Word 2 is the indication for PD 31) by enabling
Bus h-13, h-14 and Unibus 2. The signal from FD a3 is routed
through the non-select side of HSS la to enable Bus W-Z5 which
clears the buffer to spaces in preparation for the Route portion of
the message. FD a4 picks up low speed selectors 8 and 9, the

-route selectors. 7" In summary, PD is set to 31 and after the track
switch WAK and CAK are set to Word 0 Character 11. As the route
is read, a check for the proper field length is made by checking
for spaces at the PD counts shown in Table I, "Input From HSPT",
and Diagram XIV, ."Field Length Check".

IX,, Remarks:

At the end of any of the route fields a remarks code (upper case
C) may be detected. The upper case C emits from DEC 11-14. A
signal from DEC Ir- 14 is..roiftep, hrough Unibus 6 to activate FD a.
The remarks signal also enables Bus b-19 which activates HSCL Y..
Busb-19 also picks up HSS 1, the Remarks selector.

A signal from FD al enables Bus h-20 which subsequently
enables the track switch function causing the Route info-rmation to
be put on track right. The signal from FD a2 enables Bug h-13'

and 14 which sets PD to 31 and through the select side of HSS lb
enables Bus u-2 which sets PD Word 1 and 4, making a total PD
count. of 91. The signal from PD 91 is routed through the select
side of HSS I to FD h IN.

The enable at Bus u-2 from FD a2 also goes to Unibus 14 enabling
Output-1. Enabling this hub transfers the identifi'cation data from
track left to the buffer. In addition, Bus u-Z picks up HSS 2. Output
1 is enabled before HSS 2 is picked up because HSS 2 requires another
clock pulse before it is picked up. When HSS 2 is picked up Output
1, 2, and 3 are connected to power putting the-.-T & F in the Output
mode. Thus, when HSS 2 is picked up, the T & F is switched from
an Input mode to an Output mode of operation. A signal from FID a3
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is routed through the select side of HSS 1 and Unibus G to Function
Input 1, to perform an Output stop function. This will inhibit the
transfer of characters to the Input Scanner while in the Output mode.Kr After the Buffer is filled with the Identification.portion of the mes-
sage, a space code occupying buffer position 120 (Word 0 Charac-
ter 11) is transferred to the 'Incoming Buffer Output register. Since
the Output stop has been enabled,. the character is not encoded, i. e*.
transferred to Output. Receipt of.this character at the Incoming
Buffer Output Register causes a signal to be emitted from the CPR-
IN hub. This signal is routed to. Bus w-20 causing HSS 2 to be
dropped out, and the T & F to be placed in the Input mode of opera-
tion again. During the function sequence portion of the space charac-

jJ~ ter cycle, FD h Out hubs will emit signals since FD h is enabled
during this character cycle by PD 91. The signal from FD h2 is
routed to Bus F-6 which sets the buffer address to Word 7 Character
11 and the signal from FD h3 is routed through Unibus H to Output
start so that the next character to be received from an Input Sub-

* station (the first character of Remarks) can be transferred to Word
7, Character I1I in the buffer.

As a result of the above action, the route information is
transferred to track right and the T & F is switched to the Output
mode, enabling the information from track left (which 'contains the
Identification) to be re-loaded into the buffer. T & F operation is

T !then switched to the Input mode, enabling the remainder of the
buffer (starting at Word 7 Character 11) to be filled with the Re-
marks. Switching from the Input to the Output mode is necessary
to return the information on track left to the buffer because buffer
transfers to and from the I/0 track are 120 characters at a time.

IT-
"X. Message Void:

There are presently two methods of nullifying an Input error
made by a Synchro Tape operator. The first method, whith may
be utilized when an error is discovered immediately after it is

IT made, requires the depression of the back-space key followed by
a depression of the delete key. This action will cause a delete
character to be overpunched in the frame where the error occurred.K •The operator may then re-enter the correct data. The delete

2 ,character is ignored by the T & F. If the Synchro TApe operator
wishes to nullify an entire message, the message void key is de-
pressed followed by a depression of the tape skip key. Depressing
the tape skip key causes the program tape to be advanced so that
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the end of message codes are punched in the message tape. The
Synchro Tape operator may then re-ýenter the complete message.

The message void character when received by the T & F
causes a signal to be emitted from Decoder II hu-b-rZ. This signal
when received at the common of LSS 7c is routed to bus N-24-and
N-25 when the 'Input is from Synchro Tape. In Teletype operations
a signal at DEC I1-1Z is routed to Unibus 16 for treatment as an
Invalid Character. Bus N-24 and N-25 activates HSCL X, encodes
a prime (prime is printed as a northwest wind arrow on the T/W),
and sets Two Character Function Detector b (ZFD b) by routing afi signal to 2FD b hub 1. Ii the next character to be received is the
"figures character HSCL W is activated. Note that if the tape skip
key was depressed immediately after the depression of the message
void key the next character received must be figures. The computer
program must be programmed so that the voided message will be
ignoredupon detecting the presence of HSCL W and X. Ir-the event
that a message void character is not immediately followed by figures,
the computer program, upon detecting the presence of HSCL X, will L
cause the message to be typed out on the supervisory typewriter.
The presence of the northwest wind arrow on the typeout will indicate
' the detection of a non-legitimate message void,. i. e. , a message
void not followed by figures.

* XI. Out of Place Line Feed and Bell Symbol Errors (.Transmitted Errors'):

Output T & F systems are presently programmed to send three
characters, Line Feed, E, and bell characters, to indicate the pre-
,sence of an error in a message transmitted from the originating
station. The Line Feed character is a valid character in a teletype
message when it appears in the Beginning of a Message group of
characters, immediately after a channel check character, and as
the channel parity character. If the Line Feed character is detected,
a kignal is emitted from the DEC 11-2, which enables one In of And
Gate 6. The out of Unibus L, which is wired to the In of Invettor. 5,
represents those positions in the message where a Line, Feed is
expected. The power input to Bus b-14 through HSS 3b Non-Select
and HSS 4a Select represents the channel check character position
and the power input to Unibus 5 through HSS 3b Select and HSS 4a
Select represents the position following the Channel Check Charac-
iei. If an out of place Line Feed is received the Out of INV 5 will
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enable And Gate 6. This out of place Line Fe,d ,signal is routed
to the common of LSS 6b. In tbtbtype thiss.elector wquld .not be
picked up so the signal would be roýupe.djthrough Bus d,-24 to en-
code a colon and activates HSCL. X.

The bell character.signal1, which appears at DEC II-5, is
routed dire.ctly to LSS 6c where it is, qualified by the.J yrnchro
Tape/Teletype Mode selector. In Synchro TaPe 0.pation:s the

Bell Character is invalid while in teletype Qperationp_.receipt of
the bell character denotes the presence ofa,parity incprrect
character. .

iL XII, Character Parity Check:

* If the contents of the Incoming Buffer Output Register has an
even parity count, a signal is emitted from the "Character Parity
Odd" hub. This signal, through :Unibus 13, is routed to the In of
FD d which encodes a. ý character, inhibits the stepping of PD with
the encoding of the €, character, and activates, HSCLX.X

XIII. Invalid Characters Check:

are Invalid characters which are wired. together to form .chains
.... are shown .as inputs to Unibus,,16 by the wiring from DIEC 11-18,

25, 15, etc. Unibus 16 Out through Unibus 13 Out enables. Function
Detector d to activate HSC.L X and encode.a .ý.charac~ter.,

XIV. Field Length Check:

The T & F checks for proper field length by checking for
spaces at certain PD counts as shown in Table I, -"Input From
"HSPT". The small-numbers above the s'paces in each field indi-
cate the' PD counts where :the test for space is made. The test
for space is made at the end of each field in the 'identifidation por-

tions of the message' At PD 48 the space at the"end of the Altitude
.:.ield marks the end of the Flight Plan Identificatioh. This PD is

j used to t rack switch, 'set PD to 31,' clear the buffet to spaces,
and set WAK and CAK to 0-11. PD is then stepped&through a maxi-

1mum of nine fields to0PD 130. At the end of the Route, if there
are' any Remarks, PD i' then reset to 91. The d'heck' for space
offield length is not performed fori'the remainder 6f the m' essage.

K:
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PD Inputs for the field length dheck are routed into
Unibus 9 and Unibus 8 to enable one of the In hubs of And Gate 3.
Because of the resetting of PD in the case of route, LSS 8 (the route
selector) is used to qualify PD 35 and PD 48. 'Note that a'space
occurs at PD 42 in both the identification portion and the route
porItion of the message. PD 97, 108, 119, 130, 53, 86, 75 and 64
are qualified by HSS lc of the Remarks selector. This' qualification
ýis necessary because the check for space is not made in the remarks

portion of the message. The other input to And Gate 3-contains a

number of decoder outputs through Unibus D and Unibus 3. Normally
the space decoder hub (DEC 1-4) will be emitting to provide the check
for space at the end of field length. However, certain other characters
such as Line Feed, letters, figures,' carriage return, the channel
parity character, and message void may be in this position during
the route portion of the message. This condition may Qccur because

PD is stepped on encode during the entire route portion of the mes-
sage and since a channel check group or message void (all of which
are not encoded) may appear at the end of any field in the' route

portion, PD will not be stepped upon the detection of these char-
acters. Hence, PD will still be at the PD count where the space

appeared. Thus, the absence of any of the characters shown as
inputs to Unibus 3 ;will cause a signal to be present at hub 2 of And

Gate 3. ' The presence of carriage return, figures, etc., does not
affedt the validity of the field length test. An output from And Gate 3

iilfrnark the presence of an improper field length by encoding a

character and activating HSCL X. L

XV:• Time Out Error:

The, timer installed in the FAA High Speed Paper Tape System

is used to permit continued operation in the event one communication

line fails. Normally about five seconds will be allowed for each

message to perform its:cycle.. If the operation cycle of a message
exceeds the limitation placed upon it by the timer setting, the T & F

Unit will stop processing this message, lock out the substation
involved, and continue the processing of messages from other

1' substations.

Hub 2 of FD b is wired to the Timer Start hub. This means

that during every message the timer, which has a retriggerable

delay, is restarted. If the timer is set for five seconds,
approximately 300 character timescan elapse before the "11" hu1•
of the timer will emit. 'If five seconds elapse' before the end of

Appei dix XX
Pag e i6 of 62

_______g, ___



Smessage has been detected, a signal from the "1" ,hub of the
:timer through the non-select side of Alternate Switch T wtll
enable FD f In. The signal from PD fl enables the.. Lock Out
hub to lock out this substation. Before another bid can be sent
from substation, manual intervention to locate the cause of this
timeout will, have to be performed. The signal from FD f2 will
encode a comma by enabling Encoder I Hub 17. The signal from
FD f3 enables HSCL Y and FD f4.enables the end of message
busses which ends the timer cycle and clears the, timeput, flip-flop
to the zero state. The end of message busses drop.out-all active
selectors and initializes the T & F forthe next message.

XVI. Channel Parity Check:

As each character arrives at the Input Punch in the input
substation, character-parity is generated for inclusion as part of
each character. Throughout 'the input units, the computer, and
the output units, each character is checked for proper parity.
A.Si all five levels are necess'ayy for information, in teletype: com-
munications, the parity check used incorporates a longitudinal

I17 or channel parity check. A channel parity character used in
this.. check is a character or frame that is derived from the.

A •number of bits' transmitted in each of the five levels.. If the total
number of bits in a particular level is even, and if odd channel
parity is desired, a bit is inserted in that level of.the channel
check characti'r to make the total an odd number. •

A channel parity count in the receiving T & F starts with
* the first character of the'addressor which immediately follows

the synchronizatiQn codes (cletters, letters, Line Feed, letters).
A binary count of' the bits in each. channel is made. up to, the chan-
nel check character of the channel check group (carriage return,.

letters, channel check character, Lind Feed, letters). At the
beginning of the message, the channel parity register (the
register that is used' to half-add a binary count) is cleared by

''enabling the CPR-ACT hub with PD 3, 4, 5 and 6. Thereafter,
the channel parity count is accumulated by taking the CPR-IN

..enable through the non-select hub of HSS 4d, the non-select side
of LSS 6a, and the non-select side. of HSS 2 d to the CRP-STEP
hub. This results in the half 'adding of' each incoming bit. to the
content of the Channel Parity Register., Each frame received
over Teletype facilities is half-added in this manner until .the
carriage return, letters combination is detected. Note that the
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channel' parity 'register has eight levels.. ,As Teletype facilities
u'tilizý only five levels, the upper three levels of the, CPR-INPUT
:are wired directly to the three upper levels of the CPR-OUTPUT.
This' wiring inhibits comparison on thes'e three levels.

" Receipt of a carriage return through DEC 1-8 enables hub 1
of 2FD a and receipt of the letters code through, 15l•i 1- 1 enables
hub 2 of 2FD a. The signal out of 2FD a i's. routed to the common of
HSS 3a. " If Figures 'did not precede the', carriage return and -letters
characters, the signal is routed through the non- select hub of HSS
3a, the'non-select hub of LSS 7a, to-Unibus 18 which enables FD c

during the letters character cycle. When FD c2 emits, the signal
is routed to HSS 4c which is in the dropped-out condition at this, time.
FD c2 at this time does nothing. The signal from FD c4 picks up
HSS 4. Picking up HSS 4 at this time puts power -through the select
hub of FISS 4a and the non- select hub of HSS 3b which activates
U*nibus 18 through bus b- 14. During. the next character cycle when
the channel check character is brought in, power still remains I

applied to FD c IN and at function time of this character cycle FD c
is enabled, FD c2 emits and.through HSS 4c S picks up HSS, 3 through 7
.Bus F-7 and Bus a25. Once HSS 3 has been picked up the channel
parity register will be activated (cleared) until HSS 4. dropped out.

Note that power is now supplied through the select hub of HSS 4a and
HSS 3b. HSS 4 is not dropped until the letters cha-racter is detected
at the end of the channel check gwoup. When the letters hub (DEC
1-31) emits, Bus 1-34 and one side of. And Gate 5 are activated.
The CPR-IN signal from the letters character .cycle is routed
through the.'select hub of HSS 3d to drop out HSS 4., During the first

* character cycle following the letters character cycle of the channel
check- group, the CPR-IN signal through HSS 4d non-select,- LSS
6c -non- select, and HSS 2d non-select, steps the channel parity'- register by half-adding the binary counts of the bits: in each of the
five channels of the teletype character to the cleared (all ones)
content of the register,

The Channel Parity Register non-compare hub (CPR-NC)
emits duiring ,part of every Input cycle in which the channel ,parity

• -- register does not agree with the incoming chara.cter. . This enable
which occurs with almost every character -cycle is qualified by - L
And Gate 4. The other Input to And Gate 4 comes when HSS 4 is
in the 'select position and HSS 3- is in the ,non-•select po.sitiorn. This

. occurs only. when-the channel'check charac-ter is in the Incoming

Appendix XX
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Buffer Output register. Therefore,, if a channel parity register
non-compare is present at this time, there will be an output from
And Gate. 4 and during the channel, check character funbtion, cycle
FD g will be activated. FD g encodes a plus sign (;+) and activates
HSCL X.

L The channel check character can be any code combination
of the five teletype levels. If this code combination happens to be
the same as some encodable character, this combination is deleted
by applying power through HSS 4a select, 3b non-s-elect and Bus b-14
to the Unconditional Delete hub. If the channel check character code
represents an invalid character, Unibus 16 Out will emit a signal to
HSS 4b and as the select side if unwired this enable will be terminated
and no false error will occur. During any other portion of the
message an Output from Unibus 16 representing an invalid character

.£is routed through the non-select side of HSS 4b to Unibus 13 which
activates FD d.

XVII. Overflow Check:

Normally the Program Distributor will never advance to PD
132. PD is reset to 31 at the beginning of route and should perform

the last test for space at PD 130. In Remarks, PD is reset to 91
allowing a maximum of forty-one characters for remarks. If more
than thirty-, s.ix.characters of remarks are encountered, the excess
S(ap to five more) will be stored in the beginning of the track 97.

Should PD ever advance to more than 131, function input #1 (Output,
stop) is enabled to prevent subsequent characters from being read
into the buffer, and HSCL X is activated to indicate an overflow error.
PD is stopped at 132 and any subsequent incoming characters are
not encoded.

XVIII. End of Message:

The sequence, figures, carriage return, and letters, signal
IT the presence of the end of message. Figures, through Bus F-7 and

a-25 picks up HSS 3. HSS 3 is dropped out With a CPR- OUT signal
through And Gate 2. If an error is detected after HSS 3 has been
picked up, the CPR-OUT signal (resulting from encoding the
symbol) to HSS "3 DO is 'terminated at And Gate 2 so that HSS 3
remains picked up. If the Figures code is a precedence code which

! is followed by another character that is. to be encoded, HSs 3 will
"be dropped with the encoding of the character. However, as carriage,

Appendix XX
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L

return and letters are not encoded, HSS. 35, remains, picked up. A
carriage returnsignal from DEC .- 8 enables hub I of 2FD a and
-letters enables hub 2 of 2FD a. The output from 2FD-a through
HSS 3a S enables .theend of message group of. busses,,. F-.25
through F-30. These busses drop out the selectors..iridicated, end
time out, set precedence to lower case, enable output start, enable
the disconnect hub (this allows the scanner to proceed to the next
bid) and enable FunctiQn Input 6. Note that HSS 3 is also picked up
during the substation addre.ss character cycle by a signal from FD b4.
This iviring will enable the T & F to go Ready and the. scanner to
advance to the next station requesting service if a mes-sage consisting
of only fig.ures, carriage return, letters .is received.

J

!

71
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TABLE I

INPUT FROM HSPT

CHARACTER

WOID U 10 j8,7 6LJ 1 2 1 S
S .r12 14

0 R J W X A EA ORIGIN AND KIND

1 T L 2 -3 4 5 6 IDENT.

2 T Y P E TYPE

3 0 0 7 0 0 2 8 5 ALTITUDE AND SPEED

TRACK 97A
E 1 2 3 1  TIME

5
6 I 29A-!• ~6.

91 A

8 I M E

111 0 9 8 7 6 5 4 3 2 1 S
31 42,

0 V L A 0 0 0 0 0 0 A S53
1 T L V 1 2 o00 I N

2 D 0 D R C T ° o A F W-75

3 86

TRACK 96 7 OUTE
4 _

97
5A

108 _

6 A
119

7 13

8 - -

* PD IS RESET TO THE INDICATED VALUE.
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4) 0

00 0 A

4) 4) k.

~k- k kdI.

p4 04 4)0..

(d "I

.0 04)

co0

bo

4)4)

bc b

4)4)4

Ic1 wh l
- ) )4) I

$44

'd0
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0 00

0 .-B R

Q Q

Id 4

,IT z- 4) 0k

4) 1 0" ",
4 ) 

C k 4 4

Z to

K (dKL 0 00cu v4

144-

bc P
-bO

0

0

0

14

j-

o~4)
4) 4) 4

Wo P4~ 05
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0 F-30 (SE

Pu DO DIAGRAMDEiODuRIoPU, 0 XVII- END
0 0 0 32 al P ,,'SS 10 OF MESSAGE)

IV7TIME OUT i--
0 o 0 o 0 0 STEP'ON DECODER

BUS a25 ST END -0 1 CLR (SEE DIAGRAM V -' (SE:E DIAGRAM -PD STEPPING)

& XVI II) ENC D1E

UN--

FUNCTION INPUT

DEC 111-1 DEC 11-23 ENC I-4 DEC i1l -2 DEC 11-19 ENC I -5
S(1) (2)

DEC 111-3 DEC I1-1 ENC I-6 DEC 111-4 DEC 11-10 ENC 1-7
(3) (4)

- DEC I1I-S DEC 11-16 ENC I-8 DEC 111-6 DEC 11-21 ENC 1.9

(5)()

DEC 111.7 DEC 11-7 ENC 1-10 DEC IUl-8 DEC 11-6 ENC 1-10

-I - DEC 111-9 DEC 11-24 E~%I-12

I:

DIAGRAM I TELETYPE SUBSTATION ADDRESSES
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0 aL

Z U)

II0 100
S.1

0 
0

T U..,W.

LU 0 W Efl)
0 Ie

0 0~ C
U 4

ILI

70 04

0- .u v 0

'UL U-,.

00
0 0 H

-j z >
0 0*

zzJ0 C,0

0 0

0 o

0

0.0o 0 07
z U

UU

U 0
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0-OL

WO)-

.~0.0

I0

z

UU

0 0

2W

aaa
i C9

ApedxI
Pae0-of6



DEC !0.151 (YIJ4~() ~VJ.3YirATi(-,N)
, CHAN)

6-25

p0 4 a oDECII-12

P;J 00 (ME .SSAAGE VVOID)

n•0 0 0

•,, •2us W-24 •

)IAGRAM X)

UNI-16I

(5VY*ZHRO TAPE INVALID (NORTH WIND AROW

•HARACT.,.R CHAIN . SEED
DIAGRAM XIM)

UII-13

I ~DIAGRAM I'V SYNGHR0 TAPE - TELETYPE

I0
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P'D35

PD 42

0' STb 4tP0

Li

STUNNIs 12BU

DIARA V3DDIA



DEC 1-2
DEC 1-31 C _•

(LETTERS) 1-'

UN.I-"10...., .-- 1

PD6 PD 5 PD4 PD3

IIN

I !
SPage-29oof 62

__; UNI-20 ' 0J0PU 0

i "0 0 0

•! O 0 0 0 1E C i 3

Sx-34 1 2 3 4

v ~PD STEP IN

i ~UNI-15 I

S NES

S•w ýx Y Z

!! • DIAGRAM VI BEGINNING OF MESSAGE CHECK

SAppendix xx
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P'D 14 F A D2 A

CCAKIA

8N 7 6N (S2

UNI I

0 112

Pag 30 of6
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0 0 0

Io fio

S0 0 0
Lss 8 0 0 0 hT• t-2 0

I ill6

F-24

g.ut 0-30 0 0

SSET DFUNCTION INPUTW

0 0
b-14 h-13

0I 00 0 0-2

uNN-2I 0

HSS.1

SET PD WORD IN SE rD RI ENC 1

8 2 1 FUNCTION INPUT(n

DIAGRAM VIII ROUTE
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0 z

4L -4

-- ' o

z zo06

U, U

3 log

z zz

In w z- j

Ni•' .- I...-

z~ o I-

0 E

0 -

luw

It z

o N

w0 0t1

[u

0 It
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DEC 11-12

(MESSAGE VOID)

L DEC 11-27

(FIGURES)
UNI-16 IN (SEE

DIAGRAM XIII INVALID
jr• ~OAOd_ CHARACTERS)

kSS 7 )

Sa-25 F-'7

SN-,14 N-257V 1 l
HSCL W

UNI-E ENC 1- 13

UJNl-I5 IN

(ACTIVATE HSCLX)

DIAGRAM X MESSAGE VOID
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SPD 6 PD 5 PD 4 PD3

I-
0[

PU DO

(ERRORS ~ H TRNMITD

Appndi X-2

VPage 
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I zo

0 

0-O

00 0- 0~

ILL0 0-0

0 0 14 ý

0.-

* 0 0- u

a," 00 u

oU;U

oo 0 0-

0. 0

~0. . 0 jo
0~ 0. 2

Apeni 0 -
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'PD2

S~W - 25 END OF MESSAGE/I
BUSS ES

! (CLEAR BUFFER TO F "29' F -28 F -27

T / SPACES -SEE ROUTE
{? / DIAGRAM Midll) .

DE IN" r" * -" i "ifBUS F.- 30

x1 1 i__ .
TIME OUT

II[= ,[ST END 0 O CL '

SWITCH F •HSCL 2

II
SI IENC 1-17

o ( 0
-- , -- 1- UNI K V

W X

F-25 P-26 F 27 F-28 F-29 F- 30
(INPUT LOCKOUT) (END OF MESSAGE BUSSES -

SEE DIAGRAM XVIII - END

OF MESSAGE)

DIAGRAM XV TIME OUT,
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II0

I0
1:z

0 0

-- ~II 0

uill 2 0
0s \0 < T

-
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FI #1 (OUTPUT SlOP)

UNI -G

HSCL X

0 0 0 0 ,
SUNI - 15 I

DIAGRAM XVII OVERFLOW CHECK

Li
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DEC 27 CPR- OUT DEC1- DEC1.31
(.FIGURES l~l ) (SEE 00AGRPM XVI CHAN. DE) 1 31

UNI NEL PARI•UY CHECKT

IH T O P SPU DO

i O 0 0 "0 0 0

•,•PD 2 HSSJ

I K

lI

0I /O COMM 2W (INPUT DISCONNECT)

/ F -26

1 CLEAR TIME OUT

DO LSS 8

IT DO HSS I

I2

71ME OUT END D S N PREC
DS7 UC LC

F- 3

fI, 
DIAGRAM XVIII END OF MESSAGE
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T & F UNIT - DECODER WIRING

PROGRAM: FM INPUT'MESSAGE

DODER OUTPUT. GP_ I cODE DODER OTUTI , aP TT conE
HUB WIRED TO -HAR. PURPOSE RB WIRED TO )MR PURPOSE

LSS 7d S DEC 11-3
0 DEC I-O 0VQD DEC 1-0 INVALID

DEC IV-14 ENC 1-6
1 ENC 1-24 E I _DEC III-3 3 _s #3

DEC 11-2 DEC 1-2
2 uNI LOIN 2- BUS v3O= OUT OF PLACE.

DEC IV-10 DEC 11-0 4
3 ENO 1-20 A 3 DEC iI-17 TNVAT.Tn

DEC 11-4 DEC 1-4
4 UNI3IN ___ 4 UNI 1 IN IN ENCODE

TTY BELL
5 ENC II-21 s 5 _____6_ 5 LSS6CC SYNCHRO INV

DEC III-S
6 ENC 1-28 1 6 ENC I-11 8 SS #8

DEC 111-7
ENC II-23 U 7 ENC 1-10 7 SS #72FD a. DEC 1-8

8 DEC IT-8 < 8 UNI 3-IN <SDEC IV-13 DEC II-11
_9 ENC 1-23 D 9 LSR 6e S INVALTD
1 0 ENC II.-12 R ____0 . ENC I-7 JL SS #I

DEC 11-94

11 ENC 11-4 J ___ DEC1-9 All, INVALID
UNI D IN MSG.

12 ENC 11-8 N 12 LSS 7e C VVALTn
DEC IV-15 DEC II-11 ---

13 ENC 1-25 F 13 DEC 11-15 INVALID
DEC IV-12 UNI 6 IN

14 ENO 1-22 C 14 BUS b-19 10 REHARMS
DEC 11-13

15 ENC II-5 K15 UN 1-816m INVALIDENC 1-8
16 ENd 11-22 T 16 DEC 111-5 5 SS #5

DEC 11-18
17 ENC 11-28 Z _L DEC 11-3 + TNVALTDDEC 11-17 ••
18 ENC II-6 L 18 DEI 16 IN TNVAL D

DEC 111-2
19 ENC 11-25 J ENC S-S #2

20 -27 H 9 _0 t nT_____-
DEC 111-6

21 ENC 11-27 Y 21 ENd 1-9 .5 £#6 .

22 CENC II-10 P 22 ENC I-3
DEC 11I-I

23 ENC 11-11 0 23 ENd 1-4 1 SS #1
ENC 1-12

24 C2II-4 2 DEC TTI-9
EC IV-11 DEC 11-26

25 C 1-21 B __25 UNI 16 IN' T INVALTTn

26 IC 1-26 G 26 DEC 11-25 1 INVALID
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0I

IL T & F UNIT DECODER WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

_ DECODER OUTPUT. GP. I CODE DECODER OUTPUT, GP. II CODE
HUB WIRED TO CHAR PURPOSE HUB WIRED TO CHAR PURPOSE

IN PREC Off- - DEC 1-27
27 DEC 11-27 FIG 27 BUS F-7 FIG

28 ENC- II-7 M 28 ENC 1-18 o DOT PAD

29 ENC 11-26 X 29 ENC 1-2 ENCODE -

30 ENC 11-24 V 30 DEC 11-26 _ INVALID
BUS I-I1 DEC 1-31 TI 31 )EC I-31 LTRS 31 BUS 1-34 LTRS

"IT
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T & F UNIT - DECODER WIRING

PROGRAM:' FAA INPUT MESSAGE

D=EC(ER O=T-PUT, I J lDOER OUTPUTr. P TV rLnL (

HUBI WIRED TO HAR PURPOSE HUB WIRED TO PURPOSE

1 DEC 11-23 1 -L.SS #1' 1_ __

2 DECII-g19.. 2 SS #2 2

3 DEC 11-1 3 SS #3 3

4 DEC 11-10 4 SS #4 4

F 5 DEC 11-16 5 SS-#5 _ _ _

6 DEC II-21 6 SS #6 - _6

7 DEC Ii-7 7 SS #7" 7

8 DEC II-6 8 SS #8 8

9 DEC 11-24 9 Is #9 .9

10 DEC III-11 PICK UP' in nEe T-l A SS #10)DEC III-101 )EC 111-12 HSS 5 11 DEC 1-25 B SS #11
1 EC III-12 L

12 )EC 111-13 ISS 6 12 DEC 1-14 C SS #12
) EC 111-12

13 EC 111-14 ISS 7 13 DEC 1-9 D SS #13ECIII-3
14 EC 111-15 14 DEC I-1 E SS #14

115 US b-25 15 DEC 1-13 F SS #15

16 16 -

17 17j

18 18

19 19 __

20 20

21 21 __

22 22

23 23 d,
24 24

25 25
'126 26
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T & F UNIT - DECODER WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

)CODER OUTPUT, GP. III CODE DECODER OUTPUT, GP. IV CODE

HUBI WIRED TO CHAR PURPOSE HUB WIRED TO CHAR PURPOSEJ 27 27

28 28

29_ _ 29 _ _

30 30

31 _ _ _ _ ___ _ _ _ _31. _ _ _ _ __ _ _ _

ii:
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INPUT, aP. I ENC. INPUT, Gp. II ENC. INPUT, GPi III ENC. INPUT, GP. IV

RUB WIRE D PROM AR HUB W D FROM CHAR WIED FROM CHAR HUB 11WIED FROM CHAR

0 i 0t o 0

1 UNI I OUT 1 1 -

2 DEC II-29 - 2 _ 2 2

3 DEC II-22 0 3 ) 3 __3

4 DEC II-23 1 4 DEC 1-11 J 4 4

5 DEC II-19 2. 5 DEC 1-15 K 5 5

6 DEC II-1 3 6 DEC 1-18 L 6 6

7 DEC II-10 4 7 DEC1-28 m 7 7

8 DEC II-16 5 8 DEC I-12 .N 8 8

-9 DEC II-21 6 9 DEC 1-24 0 9 9

10 DEC 11-7 7 10 DEC 1-22 P 10 10

11 )EC ii-6 8 11 DEC 1-23 Q 11 _ 11

12 )EC 11-24 9 12 DEC I-10 R 12 12

13 3US N-25 13 $ 13 13

14 & 14 4* 1 L4

15 ( 15 ? 15 L5

16 r 16 16 L6

17 FD f2 , 17 17 L7

18 DEC I1-28 0 18 BUS d-24 : 18 L_
19 ; 19 BUS h-28 + 19 L9-

S20 )EC 1-3 A 20 / 20 UL0

21 1DEC 1-25 B 21 DEC 1.5 is _ 21 2L -

22 DEC 1-14 C 22 DEC 1-16 ýT 22

23 DEC 1-9 -D 23 DEC I-7 U 23 _3

24 DEC 1 E 24 DEC 1-30 V 24 !4
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T & F UNIT ENCODER WIR(ING (CONTINUED)
~I1 PROGRAM: FAA INPUT MESSAGE

NC INPUT.GP- T GBNC.INPUTGP i ENC - INUT.GP. III ENC.INPUT.GP. IV
MB WIRED FROM CRAB -U WIRED FR OU - WIRE O A L U WIRED FR MRI 25 DEC 1-13 F 25 DEC 1-19 W 25 25
26 DEC 1-26 G 26 DEC 1-29 X 26 26

27 DEC 1-20 H 27 DEC 1-21 Y 27 27

28 DEC 1-6 I 28 DEC 1-17 Z 28 28

29 # 29 % 29 29

30 BUS x-34 € 30 1 30 30

31 @ '31 _EL 31 31

Ii

II
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T & F UNIT - DECODERENCODER WIRING

PROGRAM: FAA INPUT MESSAGE

- INCO NG BUFFIR OUTPUT 0111 PUT

HUB WIR TO PURDSE WTR• Tn __P__R_ _
CPR IN 1

1 DEC IN 1x1 P/. 1

0 DEC IN 0-1 2 P/C 2

CPR IN 2
Mirf TV 2 '_____ L P/C 4 7n ngr TN 02 a P/hi a

CPR IN4J. n• IN L. 16 1P/c 16

0 DEC IN 0-- 32 P/C 32
CPR IN 8

SDEC IN 8 ____ ___n

nl nlEL TN rA.A ?a- P/c PA• R
CPR• IN 16

if. IWP TIJ1 IINCOMING PERC. OUTPUT

0 DEC IN 0-16 HUB WIRD TO PURPOSE

.2. HS b IN J HSS 5d IN

0 HSS 5a IN 0 HSS 5c IN f

64 UNWIRED OUTGOING PREC. OUTPUT ,

0 UNWIRED WRED TO PIURPOE

PIAR tn"f. TN PAR F
al nEr TN -.PAR UI

INC. PREC. IN H WrR•n FRQW

HB WIRE FROM I

UC DEC*1-27

iIiN

J BUS'P-3I0
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T & .F UNIT - DECODE/ENCODE WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

DECODER INPUT PUNaCH/COI4P. INPUT DELETEDLT

-a IMmm WIRED FROM WIRED FROM WIED FO

1 IN BUFF 1 la ENC OUT 1 POM

J 0 INBUFF.--1 lb

2 IN BUFF 2 2a EN OUT 2

j IN BUFF !2-. 2b

S IN BUFF 4 4a EW OUT 4

0 IN BUFF 0-4 4b

8 IN BUFF 8 8a ENC OUT 8

S0 N BUFF 0-8 8b

16 IN BUFF 16 16a ENC OUT 16

0 IN BUFF 0-16 16b_________

32 BUS X-27 32a ENC OUT 32

I0 BUS a•-20 32b

64 BUS x-1 64a UNWIRED

0 INV 7 OUT 64b, UwIRED

PAR IN BUFF PAR PARi ENC OUT PAR

0 IN BUFF O-PAR PARb

I.

I
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T & F UNIT - SELECTOR WIRING

PROGRAM: FAA INPUT MESSAGE

HIGH SPEEd SEL, 1 LOw SPqDn s.T.. A
PURPOSE- RE)WARIC PURPOSE. SYNCHRO TAPA
PU HUB WIRED FROM DO HUB WIRED FROM PU HUB WIRED FROM DO HUB WIRED PROM

BUS b-19 BUS P-28 BUS b-25 BUS F-25

PU H S HUB TO DO HU E PO M PS HUB WOrE MIOM RO HU• R WT NRf I Tn

a UNI G IN FD &3+ BUS W-25 •HSS 4+d 0S HSS 2d IN

b 12s -2 BUS h1-14. b.._ AM A Q11T tIT-EP. "

UNI L OUT' UNI 9 IN Dm 1-0 DEC IT- t1 U_-_ IN

le ED I IN PD9 d 'FD • IN P'D 3 UTYW 1I Tly

HIGH SPEED EL.2 LCW SPu SEL. '7

PURPOSE 1/0MIiODE PURPOSE: SYNCROU TAPE
PU HUB wiRE FROM DO HUB wRyn RE om P1U HU• WIRED FRO mm DrO HU n RD RM

BUS u-25 AND 2-OU BUS w. 30 BUS 2-30

N B.TTO= R 1411 TE LN DMIRTU NS SHUBR Tn ETKEN R HIM TO C HUB FR. NS HUB O

a UNIKI U N PWR INPUT 1 a PSSD 3A BU N -i

FpplIT 3 PWR TaII L 3 BUS N-24 DEC _1-12 jiNT 11 TN

ýd LSS 6a Ns CPR STEP d . DEC 1-0 DEC 11-20 J

HIGH SPEED SEL. 3 Law P S,8

PROE CA , PARIT_ PURPOSE: ROUTE
PU HUB WIRE FROM 'DO HUB WIRED FROM FU HUB WIRED FROM DO HUB WIRED FROM.

BUS a-25 AND R-OUT BUS u 30 BUS E 28

ELMN S HUB TO _IN HUB FROM NS HUB TO ELWMF NT HUB TO C HUB FRO) NS HUB TO

a UNI K IN .2FD a OUT LSS 7a C I PD 35 BUS F-11

b UNI 5 IN HSS 4.a S BUS b-1 b PD 4+2 BUS F-2.3

d s IL DO rAND 5 OUTd
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T & F UNIT - SELECTOR WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

HTIGH4 SPrEai NU:.T 4 LOW SPEED SEL. 9

PURPOSE: CHANNEL PARITY _PURPOSE:R CEK• FORI 5CE FOTITlWTN(l AIT.T

PU HUB WIRED FROM DO HUB aIRED FROM PU HUB WIRED FROM DO HUB WIRED FROM

FD c4 HSS 3d S BUS u 30 BUS N29

I1MN U ~TO IN HU.iB FOM N ~HUB Q EL S ~HU1B T ~HUBFROM NSJB&IB10I

a HSS3b IN PWR a

b UNI 16 OUT UNI 13 IN b

c BUS F-7 FD c2 I c

dd BUS w-20 LSS 6a C dPD 7 BUS N28

HIGH SPEE SEL, 5 LOW ;Ppi]m sFm. in

PURPOSE: SYNCHRO TAPE •JRPLpnF._

PU HUB WIRED FROM DO HUB WIRED FROM PU HUB WIRED FROM nO HUR WaRRD FROM

- BUS b-25 BUS F-26 BUS F-5 BUS N 29

ELEMENT S HUB TO IN HUB FROM NS HUB TO FT.FPNT S HUR TO r HUB FROM KS HUB TO

i a BUS a-20 IN BUFF 0-32 a FD 1 UNI 17 IN

b BUS X-27 I- Bu1F4 F2 _32__b

Ic PREC OUT 0 BUS a-20 I le

d _PREC OUT 1 BUS X-27 ._

• I
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T & F UNIT -FUNCTION DETECTOR WIRING
PROGRAM: FAA INPUT MESSibE

FUNCTION DETECTOR a FUNCTION DETECTOR e

PURPOSE: REMARKS AND ROUTE PURPOSE: SYNCHRO TAPE

INPUT HUB WIRED FROM: UNI 6 OUT INPUT HUB WIRED FROM: LSS 64 S
OUT OUT

WIRED TO PURPOSE M WIRED TO PURPOSE
INPUT STOP

1 BUS h-20 TRACK SWITCH 1 ,.

2 BUS h-13 SET PD TO 31 2 BUS w-30 SET PD TO 5
OUTPUT STOP CLEAR[ 3 HSS la IN BUFF. TO
PICK UP

*4 BUS u 30 ROUTE SELETORS 4 .

FUNCTION DETECTOR b FUNCTION DETCTO' ff
PURPOSE: BEGINNING OF MESSAGE PURPOSE: TIME OUT ERROR

IT HUB WiRED FRO: - INF ALT SW F rOUT OUT]
HUT WIRED TO PURPOSE HUB_ WIRED TO,F PURPOSE

LOCK OUT,
1 BUS W-25 CLEAR BUFF TO 'T j I 2/ X . COORDTNATEB R2

ENCODE A A AND
2 BUS X-21 START TIMER2 ENO 1-17 ENCODE( w

3 DEC IN TURN DECODER ON J 3 HSCL Z ACTIVATE HSCL ZACTIVATE END OF

1 B 'a-25 PICK UP HSS 3 L UNI K IN MESSAGE BUS

FUNCTION DTECTOR 0 FUNCTION DETECTOR g

1PURPOSE: CHANNEL PARITY __MPOSE: CHANNEL PARITY ERROR
IN UT HUB WIRED FROM: UNI 18 OUT INPUT HUB WIRED FROM: AND 4 OUT

OUT OUT
HUB WIRED TO PURPOSE HUB WIRED TO PURPOSE

ENCODE A + AND
1 • 1 BUS h-28 ACTIVATE HSCL X

,2 HSS 4c IN 2

H•s 4 PU 4

FUNCTION' DETE1CTOR d FUNCTION DEPECTOR h
PURPOSE., ERROR PURPOSE: RE•MARKST HUB WIRED FROM: UNI 13 OUT UT B: IRE FROM HSS Id S

OUT OUT
B WIRED TO PURPOSE MU WIRED TO PURPOSE

SET WAK TO 7SUNI 15 IN ACTIVATE HSCL X 2 BUS F-6 SET CAK TO 11

_ _ _ __ _ _ _.3 UNI H IN am"

INHIBIT STEP ON EN-S x-34 mOD-ruNngD j qywmgnT.
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T

T & F UNIT - UNIBUS, "AND", WIRING

PROGRAM: FM INPUT MESSAGE

SUNIBUSES 
OTF U

LNIBUS INPUT HUBS WIRED FROM WnMD TO PURPOSE

1 DEC 11-4 BUS W-25 BUS X-21 ENC I-1. ENCODEA

2 BUS w-30 BUS h-14 SET PDC 4 SET PDC 4

3 DEC 1-4 DEC 11-8 BUS 1-34 BUS X-24 UNI D OUT INV 3 IN CHECK FORA

4 PD 108 -PD 119 HSS Ic IN CHECK FORA
UUT UP,

S5 BUS w-20 BUS h-7 HSS 3b S BUS F-5 BUS d-23 PLACE -

6 DEC 11-14 BUS F-241. FD 8 IN

7 BUS F-8 BUS N-26 CAK 6 SET CAK 6

8 PD 12 PD 14 PD 23 PD 29 UNI 9 OUT AND 3 IN CHECK FORA

S9 BUS F-12 BUS F-24 PD 42 HSS Ic:NS • .U 8IN CHECK FORA
i BEGINNING

10 BUS 1-1. DEC 1-2 ____ INV 2 IN OF MESSAGE
STEP ON

11 LSS 6d NS BUS F-5 BUS F-8 BUS F-9 UNI-17 OUT UNI 12 IN DECODE
STEP ON

-12 UNI LLOUT BUS F-12 BUS F-23 PD 4 BUS N-26 BUS e-28
h• DDD CHARAC

13 MRS 4b NSrER PARITY ITS 7h NSbAND 3D OUT EJ dTN XRROR FD

I - 14 BUS u-2 HSS 2a S OUTPUT i RE4ARKS

15 UNI E OUT FD d2 BUS h-28 PD 132 HSCL X HSCL X
TNVALID

16 LSS 7c NS DEC 11-18 DEC II-25 DEC 11-15 . HSS 4b IN CHAR.
STEP ON

17 BUS F-10 LSS &Oa NS UNI-11 IN DECODE
CHAN. PAR.

18 BUS b-14 LSS 7a NS FD c IN CHECK
" ~19

BEGINNING[37 20 PD 6 PD.5 PD 3 BUS h-7 ,OF MESSAGE
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T & F UNIT - UNIBUS, "AND",, WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

"tAND"
INPUT HUBS WIRED OUT PUT HUB"AND" ImRat WIRED TO PURPOSE

1 BUS h-7 INV 2 OUT LSS 7b C BEGINNING OF MESSAGE
INHIBIT D.O° OF HSS 3 WITH2 INV 4OUT CPR-OUT IHSS 3 D.O. ENCODING OF CHARACTER

3 UNI 8 OUT INV 3 OUT UNI 13 IN FIELD LENGTH

4 BUS b-14 CPR-NC FD G IN CHANNEL PARITY
D.O.HS S4 WITH LETTERS CHARAC-

5 BUS w-20 BUS 1-34 HSS 3d IN TER FOLLOWING OH. CHECK CHAR,

6 BUS v-30_ INV 5 UT LSS 6b C OUT OF PIACE [1

UNIBUS
IN IN N OUT PURPOSE

-- INHIBIT OUT OF
L BUS d-23 BUS X-24 INV 5-IN PLACE--: CHECK-

K FD f HSS 3& S BUS F-27 END OF MESSAGE

J BUS F-1O BUS F-23 WAK 3 SET WAK TO 3.

I BUS F-1O BUS F-9 CAK 4 SET CAK _

H FD h3 BUS F-25 FI-2 OUTPUT START

G HSS la S PD 132 FI-1 OUTPUT STOP

F LSS 6b NS LSS 6c NS _BUS d-24

E BUS N-24 BUS d-24 UNI-15 IN IMESSAGE VOID

D BUS v-30 :BUS F-7 DECII-12 UNI, 3 IN ,CHECK FOR SPACE
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T A F BUSSES

PROGRAM: FAA INPUT MESSAGE

_BUS HUB WIRED TO PURPOSE BUS HUB WIRED TO PURPOSE
Bx- - PD 2 2 .2L_ -___L_ UNI 10 _N

W-1 DEC IN 64 1-34 13-4 AND 5 nL

v-1 INV 7 IN _ k-3 I UNI___N

I u-I. FD b IN ._-34 DEC 11-31

u-2 u-2 HSS Lb S REMARKS 1-34 IN PREQ _ _

u-3 UNI 14 IN h-7 h-7 B.O.M.

_Iu-4 HSS 2 PU g-7

u-5 SET PD W4 f-7 UNI 5 IN

u-6 SET PD Wi e-7 UNI 20 OU_

w-20 w-20 AND 5 IN d-7 AND I IN

___w-21 UNI 5 IN h-1.Sh-13 FD a2 SET PD

v-18 CPR IN &-13 BUS h-l 4 WITH TS
v-10 f-13 SET PD C2

v-20 WS 2 DO _ -13 _ SET PD W2

v-21 HS S 4d IN h-14 h-14 HS h Ib INJ SET P4Iv-30 v-30 UN I D TN -14 -US b-1-1 WITH TS&

_ __v-l nyC TI-2 f-14 UNf 2 I N

- v32 AND 6 IN e-_4

v-33 h-20 h-20 TS

u-30 u-30 -g-20 FI #7

____u_-31 f-20 FI #3

Su-32 *-n0 Dl _

_ u-33 h-21 1-21

I-i .L- LETTERS g-21

k-I. DEC 1-31 ___f-21. _____ ___

-JI. 2FD a2 L e-21
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T & F BUSSFS (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

BUS HUB WIRED TO PU RPOSE: BUS HUB WIRED TO 7

h-28 h-28 ENC I1-19 ENCODE b-23 b-25 DEC 111-15 SYNCHRO

-218 UNI 15 IN HSCL X b-26 HSi r. pry

If -28 FD _1. b-27 LSS' 6 PU
STEP O0

e-28 e-28 UNI 12 OUT DECODE b-28 ILSS 7 PU

d-28 INV 1 IN -25 a-25 BUS F-7
PD STEP[0-28 IN 1 a,-26 HSS 3 PU

b-14 b-14 BUS X-24 P CHAN. a-27 1L.

-b-15 HSS 3b NS a-28 217n h 2
UNCONDITI-b-16 ONqAT, nFTTR'I] W-.14 Vr_qlu wn ;4

ENCODE
b-17 AND 4 IN w-34 ENC 1-30 ENCOD

PD STEP INHIBIT
b-18 UNI 18 IN v-34 IN 4 ISTEP-ON

ENCODE

b-19 -19 HSCL Y REKARKS u-34 INV 4 IN
SET Fm

b-20 HSS I PU w-30 w-S0 FD e2 To 6

b-21 DEC 11-14 w-31 UNI 2 INSET P'D
_ b-23 w-32 CI1

a-20 a-20 HSS 5a S. w-33

_ &-21 HSS 5c NS u-30 u-S0 FD a&
DEC IN

_ a-22 0-32 u-31 PULSS 9

d-23 d-23 UNI-5 OUT CPR ACT u-32 PT-LSS 8

c-23 CPR-ACT

b-23 UNI-L IN

a-23
TRANS -

d-24 d-24 UNI-F OUT MITTED

e-24 UNI-E IN ERRORS
- b-24 .ENO 11-18 -,.

o-24
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T & F BUSSES

IT. PROGRAM: FAA INPUT MESSAGE

HUBU JB WIRED TO PURPOSE BUS HUB WIRED TO PURPOSE

d X-21 X-21 FD b2 F-8 F-8 PD 14 PD 14

f X-22 UNI-I IN E-8 WAK 1

J X-23 START TIMER D-8 UNI 11 IN,
CHAN.

X-24 X-24 BUS b-14 PAR. C-8 UNI 7 IN

] X-25 UNI-L IN F-9 F-9 UNI I IN PD 23

X-26 UNI-3 IN E-9 PD 23
SYN VS

X-27 X-27 HSS 5b S TTY D-9 UNI 11 IN _ _

X-28 HSS 5d NS _ C-9 WAK 5

____X-29 DEC IN 32 F-10 F-10 UNI I IN PD 29
BUFFER

W-25 W-25 FI #8 CLEAR E-10 IUNI 17 IN

_ W-26 IFD bl D-10 PD 29

W-27 C-10 UNI J IN

- W-28 UNI 1 IN F-11 F-I1 ISS 8a NS PD 35

W-29 HSS la NS E-11 BUS F-12

F-5 F-5 PD 2 PD 2 D-11 WAK 4

E-5 PN LSS 10 C-L1 CAK 5

__ D-5 UNI 11 IN -12 F-12

C-5 UNI 5 IN E-12 BUS F-li

F-6 F-6 CAK 11 RE4ARKS D-12 UNI 12 IN

E-6 WAK 7 C-12 UNI 9 IN

D-6 FD h2 F-23 F-21 LSS 8b NS PD 42

C__ -6 ______E-23 :UNI J IN ____

Y-7 F-7 IBUS a-25 D-23 UNI 12 IN

E-7 DEC 11-27 C-23 CAK 7

____D-7 HSS 4c S I

0-7 UNI D IN
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T & F BUSSES (CONTINUED)

PROGRAM: ,FAA INPUT MESSAGE

BUS RUB WRED TO D. OSE BUS HUB WIRED TO PURPOSE

F-24 F-24 UNI 6 IN ?D 48 FA-3 F-30 BUS F-29 E-O.M.

E-24 LSS Sc NS E-30 LSS 7 D.O.
IN PREC.

'D-24 UNI 9 IN D-30 IN LC

C-24 C-30 BUS N-29

F-25. F-25 BUS F-26 E.O.M.

E-25 LSS 6 DO N-241 N-24 BUS N-25

D-25 UNI H IN M-24 LSS 7c S
I£HIE OUT-

C-25 PUT STOP L-24 UNI E IN

t-26 F-26 BUS F-25 E.O.M N-25 N-25 BUS N-24

E-26 HSS 5 DO M-25 2FD bl

D-26 I/O COMM 2 L-25 ENC 1-13

" "-26 BUS F-27 N-26 N-26 BUS N-27 SET WAK

F-27 F-27 BUS F-28 E.O.M M-26 UNI-12 IN AND CAK

_ E-27 T.O. CLR L-26 UNI 7 IN TO 0-6

D-27 UNI-K OUT N-27 N-27 BUS N-26 AT PD 6

0-27 BUS F-26 M-27 WAK "0" AND STEP

P-28 F-28 BUS F-27 E.O.M. L-27 PD 6 ON DEC-

E-28 LSS 8 DO N-28 N-28 LSS 9c NS

D-28 HSS 1 DO M-28

0-28 BUS F-29, L-28 WAK 6

P-29 F-29 BUS F-30 E.O.M. N-29 N-29 DO LSS 10

E-29 FI 6 M-29 BUS F-30

D-29 T.O. END L-29 ýDO Lbs 9

r-2 9 m1s F-2st
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$1 T & F UNIT - PROGRAM DIST. & ADDRESS WIRING

PROGRAM: FAA INPUT MESSAGE

I PROGRAM DISTRIBUTOR OUT MOD 12 PDK OUT
'HUB WIRED TO ?URPOSE HUB WIRED TO PURPOSE

1 LSS O1a C
BUS x-1
LSS 6d C

3 iUNI 20 IN
SUNI 12 IN

4 PD 5
UNI 20 IN

5 PD 4
BUS N-27

6 UNI-20 IN

- 7

12 IUNI8I1N

BUS F-8
14 UNT A TN

BUS F-9
23 UNI 8 IN.

BUS F-1O
29 UNI 8 IN

,35 LSS 8a C
LSS 8b C

42 UNI 9 IN PD STEP IN

47 LSS 9d 0 MJB WIRED FROM

48 LSS 8c C 1. STEP -DECODE BUS a-28T" VOID STEP-
53 PD 86 2. DECODE

64 PD 75 3. STEP ENCODE INV 1 OUT
PD 64 VOID STEP-

75 PD 130 4. ENCODE BUS x-34
PD 53

86 PD 97 _

""' 91 HSS 1d IN
PD 86

97 PD 108S~PD 97

108 uNI 4 IN
UNI 4 IN

119 PD- _0

PD 75
130 PD 119

UNI 15 IN
L32 UNI G IN
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SET'IIN CHAR. ADD SET IN WORD ADD

fB WIRED FROM HUB WIRED FROM

11 BUS F-6 0 BUS N-27

10 1 BUS F-8

9 2 BUS F-9

8 3 UNI J OUT

7 BUS F-23 4 BUS F-li

6 UNI 7 OUT 5

5 BUS F-11 6 BUS L-28

4 UNI I OUT 7 BUS F-6

3 8

2 9

1

SET PD. CHAR. IN SET PD WORD IN

HUB WIRED FROM HUB WIRED FROM

8 8

4 UNI 2 OUT 4 BUS u-2

2 BUS h-13 2 BUS h-13

1 BUS w-30 BUS u-2
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T & F UNIT - FUNCTION WIRING

PROGRAM: FAA INPUT MESSAGE

FILL

TNHIBI•TTAR HUES END HUBS OUT HU•SSFILW~ FRn AYw IRED: FROK WIE F IRED TO PURPOSE

[. b

c

FINC ON INPUTSSTPOPU
INPUT HUE INHIBIT STPMETU

FUNCTION WIRED FROM WIRED FROM W-~nT PURPOSE

.1.. OUTPUT STP UNI G OUT BUS F-25 _______________

OUTPUT

12. START UNI H OUT 
DECODER OUT

rv 13. INPUT STOP BUS h-20 ______RPS

4. CORRECTION

5. VOID [DECODER IN HUE WIRED FROM FD b3

6. END OF DA ABUS F-29

TRACK 2-CHAR. FUNC. DET a
7. SWITCH BUS h-20

BUFFER PTRPOSE,:
8. CLEAR BUS W-25 IN i HUB IN 2 HUB OUT HUB

WTRED FEROM WIRED FROM WIRED TOS9. WORD CLEAR ______________
9. WOD CA DEC 1-8 BUS 1-1 HSS 3a IN
10. STOP

Il. STOP

INVERTERS

IN HUB OUT HUB 2-CHAR. FUNC. DET, b
INV.WIRED FROM WIRED TO PURPOSE PURPOSE:

PD STEP PD STEPP- IN I HUB IN 2 HUB OUT HUB
1 BUS e-28 TN 3 T1N, WTRRF FROM WTRED PROM WIREDTO

BEGINNINGS2 JNI 10 OUT AND 1 IN OF MESSAGE IBUS N-25 BUS a-25 HSCL W _
CHECK FOR

SJNI 3 OUT ND 3 IN SPACE
4 BUS x-34 kND 2 IN

OUT OF
5 !NI-L OUT ND 6 IN PIACE-

_DEC IN SS

7 BUS x-i 0-64 ADDRESS
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T & F UNIT - MISCELLANEOUS. CONTROL WIRING

PROGRAM: FAA INPUT MESSAGE
CH. PAR. REG. INPUT CH.PAR.REG.OUTPUT CHANNEL PARITY CONTROL]

HUB WIRED FROM HUB WIRED FROM [HUB WIE O/FROM. PURPS

I IN BUFF _ 1H u} _ ... 3 l

32 IN BUFF 2 2 RI 32R.
4 IN BUFF 4I 4NC_ AND 4 IN

32 CPR OUT 32 32ECPR IN 32

HUB IRE TOFROM HUBWIRD TOFRO . -HUB, WIRED TO/F{Q PURPS

KJT_ CNDPR OUPCRN_

_____L AN _• I...................j. B-__. ......... ........

.,_•__ .. ___ ____ _ •• .. • - B.w -• • .... -__a I..............

AMDVAC CHA PAR. I/Q. E---CT--:"ANN COMPUTER77! 1/ REGIST-

HUB. WRED FROM HUB WIRED FRURPOSE]

"IN_- .,aS.2 _N__.. C-Oa . .... ...l

IP-2 HSS 2-d b DS-1.----
IN-;! ASS 2&NS C-1

OUT- UNI 1.4 OUT

OUT-3. HSS 2c S .
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F11
T & F UNIT- MISCELLANEOUS CONTROL WIRING (CONTINUED)

PROGRAM: FAA INPU T MESSAGE

PU NT'LIK MISIANEOUS HUBS Hum' SPEED T/O rnmp
SPURPOSE HUJB WIRED ]MOM HUBWL ~ ilk

NS HUB C HUB S HUB
WIRED TO WIRED, TO WIRDitT- FILL w 2FD b_ OUT'

UNCONDI X _._UNI-15 OUT-
TIONAL BUS b-16
DT Lr E Y FD f3T-_
REVERSE -b _19

HUBS z BUS_

ALTERNATE SWITCHFS PROGRAM INDICATORS
SW. PURPOSE HS HUB C HUB S HUB

.WIRED TO WIRED-FROM WIRED TO IND. WIRED FROM

A _

BLI B 2

S C 3

D _ _ _ _ _ _ _14

tl

TIM 5
:F OTIME rO~ FD f TN 6-

MIT
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T & F UNIT

SPECIAL FAA HUBS

PROGRAM: FAA INPUT MESSAGE

TIME OUT

HUB WIRED 0T PURPOSE

ST BUS X-21

END BUS F-29
!J 0

1 ALT. SWITCH FN/S

CL BUS F-27

SIM COMM, READY

WIRED-TO PURPOSE HUB WIRED TO PURPOSE

__A SET _

B SET

ST RDI

I/O COMM.
HUB WIRED FROM PURPOSE

2W BUS F-26 INPUT DISCONNECT

X FD fl INPUT LOCKOUT

Y

Z
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ABSTRACT

'The Output Inter Center Message program for the High Speed Paper
Tape System described on the following pages has been developed to
mak~e more extensive use of the form-ttingrcap~ilifie-sof the Paper
Tape System. The format illustrated in Table II represents the ar-
rangement of data delivered to the High Speed Paper Tape System.

The product of the program is an Inter Center Message that is ar-
ranged in the standard format of input messages which is illustrated

,* in Appendix A of Circular Letter AT 200-1Z. The Computer sub-
"routine used to assemble the Inter Center Message data must first
transfer Identification and Remarks data to the Input/Output track
that is presented to the Translator and Format Control Unit. Data
comprising the Route are transferred to the second Input/Output
track. In each case, a group of three non-data characters will
accompany the data transferred to each of the Input/Output tracks.
These special characters cause groups of communication characters

T such as channel parity and end of message to be included in the Inter
Center Message. The arrangement of the group of characters trans-
•• first Input/Output track is always the same while the

T arrangement of the group transferred to the second Input/Output track
varies with the presence or absence of Remarks. The methods used
in processing the Enroute, Proposed, and Modification type messages
fri.by the Output Paper Tape System are alike; i. e. , the data received

• from the Computer is transmitted in its entirety. The receipt of a

Continuation type message will cause the Output Paper Tape System
to pad the Speed, Fix Time, and Altitude fields with space codes.

Although the da.ta presented to the Output Paper Tape System is laid
out in a format that c-losely resembles the input from the High Speed
Paper Tape System (See Table I of the Input Message Documentation),
strict adherence to this format with regard to data information is not
required although Speed, Coordinate Fix Time, and Altitude must be
consecutive fields to take advantage of the "fill" feature of the Trans-
lator and Format Control Unit. Because of the above mentioned
requirement and the necessity of including control characters to
generate certain communication characters, this format has been
designated Format A.

.t
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INTRODUCTION:

The Inter Center Message program for the Output Paper Tape System
originally developed for transmitting Inter Center Messages between
Computers did not make full use of the capabilities of the Output Paper
Tape System because an optimum computer format was not available at
that time. The Inter Center Message Program for the Output Paper Tape
System 'described, herein will 'reduce the compute.r processing time by
assuming a greater portion of the formatting tasks.

DETAILED COMMENTS ON THE PROGRAM:

The detailed description of the methods used in the Inter Center Message
Program for the Output Paper Tape System is described in detail in the
following pages,. The description has been divided into, sections for ease
in understanding. Sections which referjo diagrams will have the number
of the" diagram to which they refer notated immediately after the heading
of the program area described.

I. Substation Address:

The first'character (I/O track position 1Z0 or Word 0 Character 11)
ofthe Output Message to be received by the Output T & FC Unit is a
substation address. (See Table II - Configuration of the I./O Tracks
presented'to the T & FCUnit). The Output Distributor, upon receipt
of the substation address, sequentially scans each output position until

: .the station requested is found. When the proper substation is found,
communication between the found substation and the T & FC Unit is
established.

Substation addresses in storage (computer) are assumed to be alphabetic.
The Univac character, used to address a particular substation, must be
trahslated'to the teletype character that has a binary sum of levels 1
through 4 equal to the substation number desired. For example: the
letter E, in teletype, is made up of a punch in level 1 (20). and no
punches in levels Z through 4. E therefore, has a binary value of 1.
Since a Univac E is translated to a teletype E (see Decoder Group I
and II, Wiring Documentation), it may be used to address substation 1.
Likewise, a teletype D has a binary value of 9 for levels 1 through 4,
i. e. , punches in levels 1 (20) and 4 (Z3) only. A Univac D which is
translated as a teletype D may then be used to address output
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Sf substation 9. The table showý&.below summarizes the Univac alpha
characters that may be used to address Output substations 1 through 16.

TABLE I

SUBSTATION ADDRESSES

Substation
Address 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Univac
Character E L A A S I U O D R J N F C K T

II. Teletype Conditioning Codes (Diagram I)

A. End of Message Codes:

"End of message" codes are transmitted at the beginning and end
of each message. Assuming all equipments and line linkage to be
functioning normally, the "end of message" at the beginning serves
no function. Should the previous message, through some transient

II fault in the equipments or linkage, have been interrupted, the fol-
lowing conditions will exist: The stunt box on the 2.8 RO will be in
.a "conditioned" state, waiting-for the "end of message." codes to

clear it; the punch circuitry on. the read-punch module will be
waiting for the "end of message" codes to cause the punching of
the length of "leader" characters separating each message. The
Translate and Format Control Unit will,, of course, have time-out
and disconnected and locked out the reader on the read-punch
module.

The "end of message" codes at the beginning of a message serve

to clear the system linkage to a normal state to insure that transient
faults effect no more than. one message.

Since PD I is programmed to step on encode, the PD counter will
Sbe advanced to 2 after the substation address, is transferred to the

Output Distributor. PD 1, through LSS 8a.N/S, Enables UNI-17
to frustrate the circuit from CPR-OUT to CPR-STEP. This action
prevents the toggling of the Channel Parity Register. PD 2 through
LSS 10a N/S activates FD a so that figures, carriage return,, and
letters are encoded during the function sequence portion of the
substation address. character cycle. As each of these characters
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are encoded, UNI-18 is enabled.,so that the cleared contents of
the Channel Parity Register will not be disturbed. The signal
fromn hub 4 of FD a is routed to the in of LSS 10d. Since LSS 10
is N/S, the signal is terminated at the N/S hub of pole d. If FDa
is enabled after PD 13 busses F-10, 9, 8, 7, and 6, are enabled.
This action drops out all selectors, enables function Input 6 (end
of message) and releases the output substation currently connected
to the distributor.

B. Condition Codes and Station Directing Codes:

The Station Directing Codes are made up of three characters
which are used to identify the 28 Set (center) to which the output

1- message is to be transmitted. The codes used.for each center
are the assigned identifier of the ARTC Centers. For example:

ZPT - Pittsburgh, ZDC - Washington,, ZBW - Boston,
ZCL - Cleveland, ZNY -- New York, ZID - Indianapolis,
ZAC - Atlantic City, etc.

The appropriate Station Directing Codes immediately follow the
substation address (see Table II). Note that in each case the first
character of the SDC codes is a Z. PD is stepped to 3 with the
decoding of the Z. PD 3, through the N/S hub of LSS 10b, enables
bus a-25. Bus a-25 enables Delete Character in, FD b, and INV 2
in. Enabling the in of INV 2 breaks the circuit from DEC 11-28 (Z)
to UNI-4. This action prevents the encoding of the letter Z at this
time. The wiring to the Delete Character in hub prevents a trans-
lator error from occurring at this time. During the function se-
quence portion of the Z character cycle, carriage return, carriage
return, letters, and Z are encoded. The codes generated from
FD al, 2 and 3 are used to condition the receiving Z8 Set for the
receipt of the Station Directing Codes which follow. During each
perform time of FD b, UNI-18 is enabled thereby.preventing the
toggling of the Channel Parity Register. The next.two characters
to appear at the Incoming Buffer Output Register are the last two
characters of the Station Directing Codes. Receipt of the second
SDC code advances PD to 4 and receipt of the third advances PD
to 5. These PD outs which are qualified by LSS 8 b, and c, are
also routed to UNI-17 and 18 to prevent the toggling of the Channel
Parity Register. Advancing PD to 5 with receipt of the third SDC
Character causes bus h-14 to be enabled. Enabling bus' h-14 sets

the word and character address counters to 8-6 and activates _.
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S. FD c. FD c encodes the following beginning -of -message

character: letters, letter, line feed, letters.

SIII. Setting Word and Character Address Counters with PD Outs (Diagram II)

Table II "Configuration of the I/O Tracks Presented to the T & FC
I Unit" shows an output message arranged in the format that is trans-

ferred from the I/O tracks to the T & FC Buffer. To arrange the
identification data in a format that is compatible with the require-
ments of the input message, PD 5, 12, 1,9, 25, 30, 36, 41, etc. are
stepped on Decode. This enables the Word and Character address

counters to be set directly from these PD outs. The PD out thatA occurs at the end of each field (note that in some cases the fields
are multiple) is used to set the Word and Character address counter
to the first character of the next field to be transferred to output.

For example: it is shown in Table II and Diagram II that PD 19,
which marks the end of the Aircraft Identification field, sets WAK
to 6, and CAK to 5, for receipt of the first character to the TypeI• Aircraft field. Likewise, PD 41 which marks the end of the Altitude
field and the end of the Identification portion of the ICM, sets WAK
to 0 and CAK to Z. Decoding the ? character at Word 0 Character 2
activates FD d and steps PD 42. FD dl encodes carriage return and

FD dZ encodes letters. Note that enabling UNI-9 and UNI-iI (See
Diagram I) to encode carriage return and letters respectively does
not inhibit the toggling of the Channel Parity Register. FD d3 enables

the Activate hub. Enabling this hub while in the output mode causes
the contents of the Channel Parity Register to be transferred to out-

put and clears the register to all one's. FD d 4 through bus I-1 en-
codes a line feed. Enabling bus 1-1 in addition to encoding line feed
inhibits the toggling of the Channel Parity Register.

The next character to be decoded is the @ character located at WAK

0 CAK 1. Decoding the @ character advances PD to 43 and enables
bus b-Z5 which in turn encodes letters through UNI-iI. Bus b-Z5
enables UNI-18 to inhibit the toggling of the Channel. Parity Register.

IV. Beginning of the Route (Diagram III)

SThe next group of characters to be transferred to output after the
Channel parity group (following the Identification Data) are those

comprising the route. The decoding of the @ character steps the
program distributor to 43. PD 43 through LSS 9a N/S enables bus

F-30 so, that PD 43 will step on encode. After the letters character
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.1 10 9 8 7 6 5 4 3 2 1 S

2 2 3 4 4142

Ss/s s D CX X X X X ?. @ A S
43 54

1 U P A• T 0 AT H R E E Ai ADDRESSOR -KIND

2 55 66
"2"R D S A F A R E M AIRCRAFT IDENT

67 78
3 A R K S. A A A A A TYPEAIRCRAFT

.36 40 25 29 ALTITUDE - SPEED

A4 10 A ý 10 2 6 0_ _ A

30 35 -FIX TIME

A. A6A E I1~j
19 24

6 A A A A A AAD d 7 A6 12 18

7 A A A E A 37 7 0 0 A
5 1 0 1 1 .

8A I N D D A N A' RKS (36 CHAR)

9 AJ

Si 0 9 8 7 6 5- 4 13 2 1 ,

4.4 0 .* I. 54
0 D C A 'V 8 A . ft

S, * • • 65
I v 4 2 2 A M D

S.76 * .
2 w A

* 87 .... ROUTE - THE END OF THE
3 AIn ROUTE IS DENOTED BY

.. .... * 9. .... . ~ o SPACE CODES,IN THIS
4 9A CEXAMPLE THE END OF THE

.1ROUTE IS DENOTED BY THE
.... .12 .13 . AAT WORD 7 CHARACTER 7

6
132 1-2 3 / % / k /

7A A% A AAAr 8
llC Il1113~ A•Z A A A A A• A A

IF THERE ARE NO REMARKS ?,@,%,ARE STORED IN THM
HIGH ORDER POSITIONS OF WORD 9.

IF THERE ARE REMARKS ?,@,$, ARE STORED IN THE HIGH ORDERPOSITIONS OF WORD 9.

TABLE II
CONFIGURATION OF THE I/O TRACKS PRESENTED TO THE T&F UNIT
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'has been transferred to output PD is'advanced to 44. PD 44 through
LSS 9a N/S also enables bus F-30 to step on encode and activate FD f
at function time. FD fI through LSS 9b, N/S initiates a track switch
function. The track switch function in the output mode perf6rms 'the
following functions:-

i 1) Track switch
2) Transfers the data from the I/O track to the T i& FCbuffer
3) Clears. WAK and CAK to 0-11, and,
4) Clears PD.

FD f2 through LSS 9c N/S energizes UNI-K which sets PD equal to 43.
The signal from FD f3 is terminated at the N/S hub of HSS 3a and the
signal from FD f4 picks up LSS 9. The result of the operation de•-
scribed above is that the T & FC is now prepared to receive the.
route information from the buffer.

S V. End of Route Before the Fifth Segment (Diagram ,IV)

The- proc-essing of route information can end anytime after the first
airway. The end of the 'route is determined by the presence of two
consecutive space characters. This program has been designed so
that a channel check group is always transferred to output after the
last route segment. If there. are five segments or less. of route in-
formation there will be one channel check group pertaining to route

-information. If there are more than five segments there~will be two
channel check groups; one after the fifth segment and one'after the
last segment. The transfer of the channel check group to output is
accomplished by decoding ? and @ characters from Word 9 Character

T positions 11 and 10 (See Table. II). If' this ICM. contains Remarks a $
will be pkesent in Word 9 Character 9. If no Remarks are present
a jo character will be present in Word 9 Character 9.

The space character decoded at the end of each segment routes a-
signal to Encoder 1-4 and Inhibit Output Precedence via bus 6-28, -

T The signal denoting the decoding of the space character is also
routed to 2FD al via HSS 4a N/S, HSS 5c N/S and bus N-27. If
the next character to be received is also a space (this denotes the
end of the route information ) Hub 2 of ZFDa is enabled causing the
out hub of ZFDa to emit. This signal is routed through UNI-14,
L.S- 9d (LSS 9 was picked up at the beginning of the route) to bus
X-24 which picks up HSS 1, and, HSS 3. Picking up HSS 3, causes
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" power'to be applied to the"Select hub. of WSS .la, one -.cockjpe~ripd (A4Z u)
after the pick up :hub was enabled.. -Powe.r through:HSS la. S enables
bus u-Z and h-20. Bus h-Z0'routes power through, HSS 4b N/.S, to..
UNCONDITIONAL DELETE., Applying power to the U.nconditipnal
Delete hub inhibits the encoding of the second space, i. e. , the -space
that caused 2FDa to emit. Bus h-Z0 also activates FD g and FD f.
Bus u-2 enables AND 5 and since PD 100 is not emitting AND 5 out
emits a signal which is routed to PD STEP IN 3 to .cause the PD that
is currently emitting to step on encode,. During thejfunction sequence

portion of the second space character cycle FD f and FD g emit during
each perform time. FD fl, 2, and 4, perform no function. FD f3
through HSS 3a, S, HSS'Zd N/S sets WAK to 9 and, sinc.e HSS 5 is N/S
CAK toll. Signals from FD g1, 2, and 3, ;are terminated without
performing any -special ,functions. FD g4 drops out- Hs.s, 1 toý .remove.

"power from'the Unconditional Delete hub.

The next character to be decoded is the ? character from Character II

of Word 9 (see-Table I and Diagram II). Decoding the ? ac.tivates FDd.
FDd encodes carriage return and letters from FD dl aijd 2 respectively,
FD d3 enables the ACTIVATE hub to unload and clear the contents of
the Channel Parity Register. FD d4. encodes line feed and inhibilts the
stepping of'the Channel Parity Register.

Decoding the @ character from Character 10 Word 9 encogles a letters
"character' (See Diagram I) and inhibits the toggling of-the channel, parity
register. No function detectors are 'enabled durifng the function sequence
of the @ character cycle.

If the ICM does not contain Remarks a go character will be decoded frorn
Character 9-Wor-d-9 (See Diagram I). In this instance a signal from DEC
11-29, representing the'% character-is routed to bus h-13 to activate FDa.
During the function sequence portion of the Jo character cycl]e figures,
carriage return, and letters are encoded. In each case the stepping of
the Cha'nnel'Parity Register is 2 'nhibited by enabling.UNI- 17:in. The
perforrf' 4' signal fromý FD a4 is routed through LSS ODP .. to: enable the
end of mes'a'ge busses F-6, 7, 8, 9, and 10. ,, -

VI,•End of Route after the Fifth Segment (Diagram.,V)

If the r6ute'inform'ation contains at least five segmaents', PD will be
steppedto'97 with the decoding of the. space marking the ,end of the
fifth 'segment. ,T6' u'nload the channel chja¢k group onto tape, .PD, 97
is: routed through HSS 3 c N/S to Bus N-Z6 to set CAK and WAK to 11-9.

p 'Appendix XXI
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Upon decoding the ? character at character 11 word 9 PD is stepped
to 98. Decoding the ? also activates FD d (see ,Diagram- II). Car-

j riage return and letters are encoded from FD dl and 2 respectively.
FD d3 enables the ACTIVATE hub and FD d4 encodes line feed and
enables UNI-17 to prevent the half adding of line feed to the contents
of the Channel Parity Register. Decoding the @ character from
character 10 word 9 steps the program distributor to 99. Decoding
the @ character causes a letters character to be encoded (see Dia-
gram I). In addition, UNI- 18 is enabled thereby preventing the ad-
dition of letters to the contents of thp Channel Parity Register.' The
signal from PD 99 is routed to the in of INV 3 and through the N/S
hub of HSS '3d to Bus N-28. Enabling Bus N-28 picks up HSS 5 'atid
sets WAK and CAK to 5-5 at the beginning of the next character cycle.

If there is a space at Word 5 Character 5 DEC -i- emits through HSS
4a N/S, HSS 5c S, UNI-14, LSS 9d S, and Bus X-Z4, to pick up HSS 3
and HSS 1. Picking up HSS' 1 routes power to HSS la S to activate Bus
u-2 and h-20. This action deletes the space character at Word 5,I4"Character 5 by directing power to THE UNCONDITIONAL DELETE
via the N/S hub of HSS 4b. Power is also applied to the in of AND. 5I but because PD is still at 100 UNI-8'is not enabled, so that PD 99 is
not stepped on encode. Note that in all other instances when power
is applied to bus u-2 and h-20 to re-set WA'K and CAK or PD, PD
must be stepped on encode. Several clock periods after HSS 1
has been picked up PD will be advanced to 100. PD 100 through
HSS 3b S and UNI-1 activates FD f. The signal from FD f1 is ter-

Srminated at HSS 2a N/S. The signal from FD f2"is terminated at
HSS 2b N/S. FD'f3 is 'routed through HSS. 3a S, HSS 2d N/S to bus
N-25. The signal at bus N-25 sets WAK to 9 and because HSS' 5 is
picked up CAK is set to 9.

If there is a %/o character at WAK 9-GCAK 9 FD a is enabled to generate

I end of message codes and initialize the T & FC Unit. In this instance,
HSS 5 is dropped out by routing PD 101 through UNI-6 to HSS'5 DO.
Likewise if thereýis a $ character at WAK 9-CAK 9 HSS 5 will be
dropped out by the signal emitted from PD 101.

if there is no space at WAK 5-CAK 5 power will not be applied to
!I bus u-2 and h-20 hence, there will be no input to INV 4. This con-

dition will caus~e' INV 4 to emit -a signal to 'enable AND 6. Since the
decoding of the cha'racter at word 5 character 5 caused PD to be ad-
vanced to Io:00 AND 6 out will emit a signal that is' directed' to the
drop out of HSS 5. Route processing will. then continue'until two
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consecutive spaces are detected. The action taken by the T & FC
Unit upon the detection of the two spaces will be exactly like that
described in the section describing TC.. C operations when the end
of the route occurs before the fifth segment.

VII. Remarks (Diagram VI)

If an ICM contains Remarks, a $ character will be contained in word
9 character 9. Decoding the $ causes a signal to be emitted from
DEC 11-13. This signal is used to encode figures C, pickup HSS 2,
HSS 4, and activate FD f. FD fI through LSS 9b S, HSS 2a S, and
UNI-L performs a track switch function. The signal from FD f2
is routed through LSS 9c S, HSS 2b S, to bus F-Z5. Bus F-25 resets
PD to 43 and WAK and CAK to I-11. Setting WAKand CAK to I-li
and PD to 43 enables 36 characters of Remarks to be unloaded to
tape. PD 79, which marks the encoding ofthe 36th
Remarks character, activates UNI-D causing WAK and CAK to be
reset to 0-2. Decoding the ? and @ characters from character
positions 2 and 1 of word 0 unloads the channel parity groups of
characters onto tape. Decoding the %o character from word 0
character S activates FD a (see Diagram I). Activating FD a after
PD 13 encodes the end of message groups of characters and enables
the end of message group of busses to terminate the transmission.

VIII. Continuation Message (Diagram VII)

Intercenter messages exceeding eight route segments will require
those segments in excess of eight to be transmitted via a continuation
or X Message. The Continuation message is processed in much the
same manner as the Enroute, Modification, and Proposed messages.
The outstanding exceptions are that the Aircraft Speed, Coordinate
Fix Time, and Altitude are erased to space characters. The
Coordination Fix information is deleted altogether, i. e. , the field
is cleared to pad characters. The erasure of the Speed, Fix Time,
and Altitude fields to spaces is accomplished by the Output T & FC
Unit while the erasure of the Coordination Fix Field to pads is
accomplished by the computer program.

If an X is decoded at PD 11, a signal is emitted from AND 3. This
signal is routed to the pick up of LSS 7. PD 25, which denotes the

end of the Type Aircraft field, enables FD e. Hub 1 of FD e initiates
a FILL function. FD eZ, which emits until the fill function is
terminated, enables bus h.-7 causing PD to be stepped on encode
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during the execution of the fill function. Since the Speed, Fix Time
and Altitude are consecutive, PD 30, and 36, are qualified by LSS 7.
PD 40 is used to end the fill function. PD 41, which marks the end
of the Altitude field, sets WAK and CAK to 0-2 to enable the unloading
of the channel parity group of characte.rs. Message processing con-
tinues as previously described in the sections dealing with route
proces sing.

IT IX. Channel Parity Register (Diagram VIII)

Each time a character is encoded a signal or combinations of signals
appear at Encoder Output hubs 1, 2, 4, 8, and 16. If the character
was received from Encoder Group I (Alpha) no signal is present at
Encoder Output hu-ldb 32. If the character at Encoder Output was
received from Encoder Group II (Figures) a signal is present at
Encoder Output hub 32. Hub 64 of the Encoder Output group does
not have a signal present during the encoding of Flight Plan infor-
mation. If the number of signals present at Encoder Output hubs,
1 through 64 is even, a signal will be present at Encoder Output

Pal'. No signal will be present at the Par Hub if the count is al-
ready odd. Although levels 1 through 16 are the only levels trans-
mitted over the teletype lines, levels 32 and Parity must be punched
in the output tape because they are included in the parity count and
the Output Reader at the addressed substation checks each character
for proper parity prior to transmission.

"Each character punched in the Output Paper tape is half-added or
tallied. to the contents of the Channel Parity Register as shown by
the wiring of encoder Output hubs' to Channel Parity Register Input

il •hubs. The result of the tally is that a character is generated that
will reflect odd parity for each of the five- tape charnels. 'The
Channel Parity Character- upon being received at the Output
Reader, is also checked for proper parity. It, therefore, must
also have correct character parity. 'Correct parity for the Channel
Parity Character is accomplished by wiring the parity level of En-
coder Output through an Inverter to the Parity level in the Channel
Parity Register Input. The principle upon which this wiring is based
is that an even number when added to an odd channel parity as showna' ilon line one below, and the letter A (teletype) is half-added to its
content the result shown on line 3 has even parity. If the contents
of the register were transferred to output the incorrect parity of the

Elf, Channel Parity Character would be detected at the Output Reader and
Operations would be stopped by the error condition.

It
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Levels P 32 16 8 4 .2 1

ParityRegister 1 1 1 .1.1.1 1 ODD

Teletype A in Encoder Output 1 .0 0 0 0 1 .1 /ODD

Parity Register 0 1 1 1 1 0, EVEN

If the parity level of the Encoder Output is inverted prior., to the, tally,
the Parity of the Channel Parity Character is correct.

Levels P 32 16. 8 4 'Z 1..

Parity Register .. 1 1 1 1 1 1 . 1 ODD

Teletype A in Encoder Output 0 '0 0 0 0 .1,. 1. /EVEN

Parity Register 1 . 1 1 Q,, 0 ODD

X. Invalid Character Error - Synchronization Error -Character, Parity
S~~~Error (Diagram .. X). ...

The transfer of a parity incorrect character from the .compute.r to
.the., T. &IF.D. Unit Incoming-Buffer-Output will, cause an error signal to

e emitted f rom the Character Parity - Odd hub-,

The rate at which characters are transferred from the UFG Drum to
.the T &I FC buffer is governed by timing signals' from the High. Speed
Drum. If the buffer adid the drum should get out of synchro.nization

..anytime during the transfer of information from the drum to buffer,
the buffer address is cleared and the message from the drum is
re-read.. If the synchronization error occurs. on the second, read

the buffer address is cleared, and the flag cha-r-ac~ter ('.) isý inserted
,.atan address that has been defined by pinboard wiring. Thebukffer
content is then available for ,transfer to, the T & FC. When, the cent
, cha:racte.r identifying this. as an erroneous message is received by
.the T & ,. signal will be emitted from Decoder I hub 30.,

"The two above mentioned erro-r signals. or any signal resulting from
the r~eceipt of anInalid character are, routed to the in of Function
Detector-h through Unibus .15. At erforým I, time of the, error
chara~cter cycle a line feed. character is .encoded. . At Perfo:rm, 2
Stime an E is encoded and at Perform, 3 time. .a B.ell character is
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I encoded. Hub 4 of Function Detector h is to activate High Speed
Control Line W. The next time the Output T & FC is demanded, the
high speed control line is used to re-initiate the transmission of the
message and call for a type out of the output error notification
message. Both 28 Sets, the Output set transmitting the message andU the Input 28 Set at the center receiving the message, will line feed,
print an E, and ring the 28 Set bells providing a visual and audible
error indication.

K

Ii
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h 21 UNI- 8 IN (STEP ON ENCODE),
h 2 (SEE DIAGRAM 4)

S0 0 0 0 ,

U1.1

r 0

DAR 0II BEG UNING L IN (T.S.)

U• S F- 11,. 0 S

' 
ADC 

1 
i X O

PPDW 0 o

-PDW 2 HSS 3

F- 24

PDC 2

PDC 4

F -23

DIAGRAM III BEGINNING OF THE ROUTE
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DEC 11.26 (X)

AND 1hIi7 STEP ON

iLa

CAK DEO.

0A 1

UNI 1 INK
(DAGA 3)0

UNII

0*'
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211

SX-I 1-34 w-20 x-34 Li.30 v- 30 w-30

INI

PARITY

ODD S EVEN
0 CHANNEL

CHANNEL PARITY REGISTER OUTPUT

IP 4 32 16 8 4 2 1

I DIAGRAM VIII CHANNEL PARITY REGISTER
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DELETE

DEC 1.-13 DEC 1.-14 DEC 1-15 DEC-1 .16 DEC 1-17

DEEE DEC 1 -19 DEC 1-29 DEC 11.-31 DEC 11.30 DEC 11 .20

DELETE DEC 11-0 DEC 11-1 DEC 11-2 DEC 11-3 DEC 1-30

0 0

I' h
PARITY - SYENCHRNIAI O ERRO

(s)I
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WIRING DOCUMENTATION:

i 1ý This section contains, the instructions which are to be followed in wiring
the Inter Center Message Board for the Output Paper Tape System. Great

care should be exercised in wiring the board and each wire should be back
checked.i. e. , if DEC I-11 is wired to ENC 11-6, hub 6 of ENC lIshould beL checked to be sure it is wired to DEC I-1i. ,The abbreviations used are
consistent with those shown in the bulletin "Tabulation Abbreviations of

, • T & F Plugboard" dated July I5, 1959.

It
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Date! January .24,_.1961
T & F UNIT . DECODER WIDI No

Programg Output Format A

DECODER, OUTPUT P. I CODE DEWDEILOUTFUT,_OP. II CODE
RETA ..PURO HUB WIREd TO CHAR. P URPOSE

DELETE.,
O DELETE" _ 0. DEC II-., t INVALID

* UNI-19 4N -DEC 11-01 IN HSS 4a .1 _., __. __._ 1 DEC. II-2 _ _ ; NVALID
"EC.:II.

2 :_EN: I_-29 2 1! DEC, .11-3 INVALIDS.. .. '":' ' "" ' •' " DEC ' 11-2"
"3J ENC 11-22 ' ,", _ .DEG 16-30

4 ENC 11-23 1 .... i___ _c 1.1 ....

E5NCI-1? 2 ____2 5 ENC i-15 K

6 ENC 11-i 3 6 ENc i-n8 L

7 ENC 11-10 h 7 ENC 1-28 X

8 ENc Ir-16 5 8 ENC 1-12 N

9 ENG 1n-21 6 9 ENC 1-24 0

10 ENC II-7 7 10 ENC 1-22 P

[11 ENO II-6 8 11 ENC 1-23 _ ,,

12 ENC fl3-24 9____ 12 ENC I-10 R ___, 'DELETE. Y.U. rMS 2
13 DEC 1-14 INVALID 13 BUS W-25 $DEC I-l• DELLISE ..
114 DEC I-15 & INVALID 14 DEC 11-16 * INVALID

DEC 1-14 DEIETE
15 DEC 1-16 ( INVALID 15 FDdIN

DEC 1-15 DEC II-14
16 DEC I-i7 r INVALID 16 DEC 11-17 &- INVALIDS~~~DEC I-l1DCII-6
17 UNI-15 IN • INVALID 17 DEC 11-18 • INVALID

18 ENC 11-28 PAD 18 DEC 11-19 INVALIDDELVE ' •DEC 11-15

19 DEC 1-29 ! INVALID 19 UNI-15 IN + INVALID• UNI -_15 IN
20 ENO I-3 A 20 DEC 11-30 / INVALID

21 ENC I-2 D 21 ENC I-5 S

22 ENC I-14 C 22 ENO 1-16 T

23- ENC 1-9 D 23 ENC I- U

24 UNI-3 IN 1 24 ENC 1-30 V

25 ENC 1-13 F 25 ENC 1-19 W
ENC 1-29 X

[26 EN I-26 0 26 AND 3 IN _
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SDates anjn.urv 24 t9•i

T & F UNIT - MCODER -WRINO (Con't) D , '

Programs Outylut Formnt A

DECODER OUTrPUT, OP. I WDE DEWODER OWrPUTS OP. II OODE•~~ ~T GHAWIRD O.. .C.X FURPOSz HBwE• TO . IL'R. PURPOS&_-

27 ENO 1-20 H 27 ENC 1-21 1

- 28 ENc I-6 I 28 AND 7 IN Z
SDEC 1-19 " DELETE29 DEC 11-31 # INVALID 29 BUS h-13 %
DEC II-3 DEC UI-20

, 30 I*' ..IN SINCIERIOR X DEC 11-31 A INVALID
"31 BUS b-25 3 , 1 DEC 1-29• Bits INVALID

It
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Date@•.iJaury 24, ,1961,

T h. F UNIT - E.NCQOPM WIRINg
Program: tNpti.yorfnat A

_ F,• INIT. GP I - R.O INPUT, GP._ II_ ENC. INPUT'.., III ItC. INPUT. GP. IV
HUD WIRFD FROM CHAR. -gul w WIRED MIlA _UB RO _CHAP "_U- WIRED FROM C AR

I t2 Or0 Dt0 0 2 1961

I UNI-3 OUT 3 ._1 mX-+ • , 1

2 UNI-E out - 2 -- 2,,_2. - "'

+3, ,Dm 1-20 A 3 3

4 -BUS c-28 46 4

DEC 11 F21 S 5 FD h 3 5.L5 5

6 Dn 1-28 T 6 D 1-11 j 8 66.

_2 IDmO -_2 U u _7 DEC 1-l0 ' 7 7

8 UNI- OUT < 8 < 8 8

9 DEC 1-23 D 9 L 9 9.

10 nD EI-I2 R 110 __ 1-7 4 10 10
11 % DRO TI-4 J 1 • 11

12 DEC 1f,-8 , , 12 • 12 12

-13 DEC I-25 F 13 I L13 13

14 DEC 1-22 C 14 BUS 2-.25 0 14 14

15 DFC I-5 15 2 15 15

S16 DEC ,11-22 T 16 DF 1-8 5 16 16

17 U..NI-4 OUT z 17 + 17 17

S18 r•o 11-6 L 18 IIZ _18 18

19 DECO 11-25 w .19 DF 1-5 2 119 19

20 DEC 1-P a 2280 20 20

fT

21 DRO 11-27 y 21 DEC0 1-9 6 R!21

22 DTEC II-10 p 22.- DE 1-3 22 ,22

23 DFC II11 Q 1 DEC 1--4 21! .23

-24 DFC, 11=2 0 24 1 -12 L 24,2
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1

I
Dnter Jandary 24, 1961

T-& F UNIT -ENCODPR WIRTN (Contimied)
hropame Output Format A

ENC. INPUT OP. ,I EN INPUT. OP. I ENC. INPUT. GP. III :ENOo INPUT. OP IV
HUB WIRED FROM CHAR. IU H IlQ FO 0UB W • RO1AR. CA. U WIRED FROM CHAR.

' 25 DIM, 1-21 B 5 25 2

26 Dm x-26 .o -26 2 L- _6 _6%27 • 27 1 N-12 OU T 27 j 2

28 DEC 11-7 M 2 D. E 1-18 28___,_ _ .8 28"

29 DEC 11-26 X D2 EIG Z 29 29

30 DE•at 1 V .10i 20 _ _a

U1 I '-11 OUT 1 _" 1_31 _
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Dates Innunrv 24 1961-
-T & F UNIT - DECODER/ENCODER WIRING

Prgrams nutpilt Wormt, A

INCOMING BUFFER OUTPUT, E ENCODER OUTPUT

""B WIRED TO PURPOS HUBr wiRED TO PURPOSE

1 DEC IN 1 1 BUS w-30

O DEC IN 0-1 2 BUS v-30 ._.

2 DEC-IN 2 4 BUS u-30

0 DEC IN 0-2 8 BUS x-34

. DEC IN 4 16 BUS w-20

o DEC IN o-4 32 BUS 1-3,4

8 DEC IN 8 , 6,4

0 DEC IN 0-8 PAR BUS x-i

16 DEC IN 16

0 DE IN -16,INCOMING PRECEDENCE OU'TPUT32 , DEC IN 32 ...... WIR TO I PURPOS

o DEC IN 0-2 ,

OUTGOING PRECEDENCE -OUTPUT

PAR DEC IN PAR HUB WIRED TO PURIOSE
Encode

0 DEC IN 0-rAR LC UNI-1i IN Prec.' ! ~Encod* .

L uc UNI-12 IN Prec,

INC. PR•C. IN
HUB WIRD FROM

OUT. PREC. IN
t_ HUB ' WIRED FROM

L.C IN BUS 1-34

LC INH. UNI-13 OUT
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T & F UNIT -DMOD M-/T.NCOD• WIRING,- (Continu(.d)

I DatetJanuary_24,. 196t

Program, Output Format A

DECODER INPUT PUNCH/COMP. INPUT DEIETE. DEL.T,.7
HUB WIRED FROM J{UB WIRED FROM WIRP FROM WIRED FROM

I IN BUFF I BUS w-30 DFC 'I-0 (i)

0. IN BUFF 0-1 jb CP-OU I DEC I-13(,) DEC II-2 .%)

2 IN BUFF 2 2a BUS v-30 DEC 1-19(I)

0 - 0 IN BUFF 0-2 2b CPR-OUT 2 DEC 11-14(*)

L. IN BUFF . BUS u 30

J 0 IN BUFF 0-4 Q CPR-OUT 4 DEC II-O W_)

"8 IN BUFF 8 ._x-3B . BS a-25

I0 IN BUTT 0-8 b CPR-OUT ,, DEC 11-i5 (7_

16 IN Bu" 16 16a BUS -20

0 IN BUFF o-16 16b, CPR-OUT. 16

.2 IN BUFF 32 3 BUS 1-34

0 IN BUFF 0-32 32b CPR-OUT 32

I o _ _ _PR- •.-T PAR

AR IN BUFF PAR PAR-a

J 0 IN BUFF 0-PAR _______,_b

I

I
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T & F UNIT - SELECTOR WIRING

Datel -latmury 24. 196 -

Programs._WZ"rqrmgt A

HIGH1 SPEPED STEL. 1 LOW SPE1'l) SEL.6
PU RPO YSF, l 

PURPOSE : ,

PU BUB WIRFD F7.0M DO 'HUB WIRED FROM _ PU l HUB WIRED_.FROM , D- O HUB.WlR FD FROM -

B - ,S lb SPD 
103 BUS F 10

FLEMENT S HUB TO IN HUB FROM NB HUB TC ELEMENT S HUB TO C HUB FROM US HUB TO

a BUS u-2 POWER a BUS F28 PD 130

b D.O. HSS1. FD R 4 b HSS 4 c IN LSS 8a S

r d_ d

HIGH SPEED SE1, 2 LOW SPE.D SEL._7
PURPOSE, PURPOS!: -_F:

._JU 1UB.WIRD FOM 'DO HUB WIRED FROM PU HUB WIRED FROM DO HUB WIRED FROM

DEC II-13 (t) BUS F-5 AND 3 OUTBUS F-6
ELEMENT S HUB TO IN HUB FROM NS HUB TC ELEMNT S HUB TO C HUB FROM NS =UB T

a UNI-L IN ISS 9b S a FD e IN PD 25. 1

F ~b BUS P-25 LSS 9c S __ b _ _ __ _ _ S 
UNI F 

IN

a UNI-D IN PD 79 _ PD 30 BUS N29

d HSS 3a S BUS N-215 d PD6 F-29

HIGH SPED F _FL. 3,_ , LOW SPEED.FL 8
_ _PURPOE, .. PURPOS3E I

PU HUB WIRED FROM DO HUB WIRED FROM PU HUB WRIED FROM DO HUB WIRED FROM

BUS J =- 1' BUS F-7 PD 13 BUS F -8

EPUP•SNT S HUB TO IN HUB FROM NS HUB "TO ELENT S HUB TO C HUB FROM NS HUB TO

a HSS 2d IN FD f3. a LSS 6b C PD I BUS F26

b UNI-1 IN PD7 100 b ______ IN

0_ PD97 BUS N-26 a PD-5 UNT-17 IN

d PD 99 BUS N-28 d
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T E& F UNIT- srLEOTOR WTijN3G (Continund)i -__-__"
Date: January 24, 1961

Programt Output Format A

HIGH SMED SE;L" LOW SPEED SEL.9

PU HUB WIRED FROM DO HUB WIRED FROM' PU HUB WIRED FROM DO HUB WIRED FROM

I PUS W- ,2_ _ BUS F-8 __ , r _ _. _ _ BUS F-10_.FJ, ,T•,LENT- --S HUB TO IN HUB ,FROM NS HUB Tý ElEm.-T-1 S HUB TO C HUB FROM NS HUB TO]

T a DFC I-I H15 5o I a - D 43 BUS F-30
UNCOND,

b BUS h-20 ,DEL b HSS2a IN FD fl UNI-L IN

SUNI K IN LSS 6b S BUS F27 o HSS2b IN FD f2 . BUS FIl

L' .d d BUS ,X-a4 _UNI,14 OUT I

HIGH SPEED SFL. 5 Lt SPEED SEL, 10
PURPOSIt PU ,,SE:
"PU HUB WIRFROM DO HUB WIRED FROM PU HUB WIRED F -OM DO HUB WIRED FROM

BUS N-28 UNI-6 Out _ _ 13 BUS F- 2 6
_____FNT S' HUB TO IN HUB FROM NS HUB TO EIEW'ENT S HUB TO C HUB FROM 1, HUB T6

a BUS h-20 UNI-H IN a _D R BJS h- l3

b b F, 3 _____ a-25

o IN-14 HS Ia N/S BM!BN-27 . ,__ BUhl
l°d SET CA", 9 Bt'N25 UNI-5 IN d BUS, F, 7 FDa i

]
I
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T & F UNIT - FUNCTION DETEC-TM) WIRING
Djite._.__nuairy 24, 1961

Program- Output Format A

FUNCTION DETFCTOR a FUNCTION DETECTOR e
--ZrMM-_- - Purl o• t o _ot ISS 7a S
.IAnut Jhib W.rclFrom: t BUS h-U.3._ Inpt Hub Wired FromtOut tout

1_lub Wired to Purpose Hub Wired To Purpose

I BUS F..12 ENCODE __ START FILL a

2 BUS b-14 ENCODE UNI-8 IN STEP ON ENCODE

SBUS d-23 ENCODE 3L..

4 L-S l ed C 4 .......

FUNCTION DETECTOR b FUNCTION DETRDTOR f

_nnut fllub Wired From BUS -23 nnput b _d rom UN-1 OUTout Out

Hub Wired To Jurnose Hub . Wired To Purpose-

_ __1 __US b--14. ENoO _ < 1 . ll,,s 2b C
2 BUS b-14 ENCODE 2 ISS 90 C

• BUS ,d-23 ENCODE 3 HSS 3a IN

4 BUS h-28 ENCODE Z 1 . . PU U3S9 _-_

FUNCTION DETECTOR o FUNCTION DETECTOR P,
___mosef Purpose:
Input Hub Wi-red From: US h-14 Input Hub Wired From: BUS h-20

-out out
Hub Wired To Purpose Hub Wired To -. Purpose

1 BUS d-23 ENCODE __

2 BUS d-24 ENCODE 2 .__....

3, BUS 1-1 ENCODE 3 ___ ,,

4 ,3US d-24 ENCODE 4 HSS lb IN .

FUNCTION DETFETOR d FUNCTION DETECTOR h_ Pu preos -, :, ... . . r__ -l._ O e-*..
_nu Hub Wired Fro DEC -15 (?) Inn_ t Hub Wired From: UNI-15 OUT

out outTo

Hub Wired To Purpose flub Wired T Purpose

I UNI-9 IN _EN.dC PS• 1 UNI n,. E nrs•

UNI-11 IN iENCODE 4  2 UNI-3 IN ROC

3 ACTIVATE _______ _ 3, ENC 11-5 CAD L...J

4 BUS 1-i ENCODE 4 I/OCOM3W HSCL-W
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T & F UNIT - UNIJ3US. "ANDV. WIRING

Date..2l ary 24. 1961

Program, Output Format A

OUTPUT HUD
I UNIUS INPUT HUJ WIRED FROM WIRED TO PUSE

HSS 5& NIS HSS 3b S B3US F-3, FD f IN

,2 (Z ,BUS F7 BUS F6: .

3' DEC 1-24 FD h 2 ENO 1__ ENGODE E

I4 BUS h-28 AND 7 OUT ENO 1-17 FMODE Z

5 Bus N-26 HSS 5d N/S BUS F-2ý AK 11-

AND 6 OUT BUS F-6 BUSW25 PD 101 D.O.'HSS 5

7s•
STEP

T 8 AND 5 OUT PD I BUS F-30 FD 9 2 BUS F28 BM, ON MODE

I .91 BUS b--14 FD dI ENC I.-8 ENCODE <

10 OUTPUT ,
OUTPUT

"_12 ______ BUS F-1E EIC 11-27 ENCODE"I •U FOUTPUT13 BUS' e-28' BUS F-12 I PRM,-INH

. .14 2FDa OUT HS 5a S ISs 9d.

15 -ParitY Odd DEC 1-30 DEC I-17 DEC II-20 DED-II-19 FD h IN ERROT•S

' I SSb N/S r3S8o NIS
17 BUS 1-1 F26. BUS h-13 QD 4) (PD 5) UNI-18 IN .....• UNI-17

18 BUS h-28 BUS b-25 BUS b-14 BUS F-12 OUT .-. INV 5 ,IN'_,,

*9 ,,, DEC I-1 (A) FILL a OUT 1US e--28

I ~~20...

I
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Date: January 24, 1961
T & F UNIT UNIBUS, "AND". WIRING (ContinueOJ

Programs Output Format A

"AND",_______

OUTPUT HUB
"AND" INPUT HUBS WIRED FROM WIRED TO PURPOSE

2. INV 5 OUT CPRaOUT CPR-STEP ,

3 PD 11 DEC 1126 PU LSS 7

5 INV 3 OUT BUS u-2 UNI-8 IN ...._ J
D.o. HSS IF

6 INV 4 OUT PD, 100 UNI-6 IN NO AATW

7 INV 2 OUT DEC 11620 (Z) UNI-4 IN

8

UNIBUS

IIN IN IN OUT PURPOSE

L tHSS 2a S LSS 9b N/S - ?'I #7 Track Sititch

K BUS Fit BUS F'25 HSS 4c S BUS F-24 SET PW 1 & '

J BUS N-25 BUS N-26 WAK 9

I_ _ _ __r

H BUS L-29 PD 19 CAK5

0 BUS b-19 BUS F-29 wAK 4

F BUS N-28 LSS 76 N/S BUS b-19 SET WAK-5 CAK=5_

E BUS 1-1 FD h-i ENC 1-2 ENCODE-

D HSS 2c S PD 41 BUS N-24
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Date t.j~nry 24, 1261
T & F BI1SI

Prooram, Output Formit A

BUS iM . WIRED TO PURPOSE u13tJ HUB WIRED TO PLURPO.E

X-T x-1 FNo Out-PAR v-•o w-iI
i w1 PLC 64 ... x-j4 &-24 ENG Out 8

_____ v-1 INVi IN w-_4 P/C8

_______ U-i "V-34 C PR IN 8

u-2 u-2 HSSla_ _ 'S _W-

u-5._ BUS h-20 _-1 -! .. FDc 3

____ u-4 _ _k-i UNI-E IN ENCODE •--

Lu-5 AND 5 IN J-1 UNI-17 IN

- u-6 INV4 IN . -1 Fl) Dd 4

17w-20 w-20 ENlutio- -~~ i3. ENOUt)2 I -

_____ w-21 P/C 16 k-34 P/0 32

Sv-18 CR IN 16 ___ _- C__ OUTRN T

v-19___-32 PRE3/. IN

v-20 ; h-7 h-7 UNI-8 Out

v"21 Pr-7 INV 7 IN
PD S•TP

-u-,0 u-30 ENC Out. 4 ' _f-7 IN--_
u- u,1 P/C 4 - -7

u- 32 CPR IN 4.... d-7

__-33 h-13 h-i3 FD aIN ____

v-30 T-30 ENC Out 2 g-ml 3 , ISS 10a N/S

I. P/C 2 f-13 D•EC 11- ,

-v-2 'PR IN 2 e-13 UNI-17 IN

_ ___v-33 h-14 h-14 FD c IN

w-30 w-30 ENC Out I _-14 I . AK 6

_ _... .. -2 l .. P? 1 ,__f -!4 ... . AWAK 8_ _ _

S!w-32L CPR IN 1 0-14. S _ O_ NIS
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T -.F ..••SSM(coninedl

Dato !

Program, Output Format A

B13-H.. IM Jill WIR,, TO PUPOSE - BUS HUB WIRED TO PURPOSE

h-20 h-20 ,. SS 5a IN -. d d-2, BUS d-4

-- 20Q 1198 4b IN -2_ FD a 3

f-20 FDg IN b-23 F b 3

e-20 BUS u-2 A-23 I FD a I

h-21 h-21 d-24 d-24 BUS d-2I_

,-21 C-2 FD a 2 y

f-21 b-24 FDTo 4  .

e-21 a-24_ - BUS b-25

h-28 h-28 UNI-/4 IN b-25 b--2 BUS. d-24

e -28, FD b 4 b-26 DF/3 1-31

f-28 U1I-18 IN b-27 UNI-.1I IN

e-28 e-28 UNI-13 IN b-28 UNI-18 IN

d-28 ENC 1-4 a-25 a-25 ISS lOb N/S

V c-28 UNI-19 GOT a-2 6  FD b IN

b-14 b-14 FD a 2 a-27 INV.2 IN
DELETE

b-15 FD b I a-2 8  .CHAR, IN

___ b-16 FD b 2_

b-'17 UNI-9 IN

_ _ b-18 UNI-18 IN

b-19 b-1%9 UNI-FOUT _ _ _

___ b.-20 CAK 4

b-21 UNI-G IN
S, , b-22 .

a-20 a-20 .,.

!: a-21

I a-22

I,
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Date: nvary 24. 1961

S..... •T & F BUSSESt& S Programt OuXtput Format A

' hj_ 11UW WIRDTO- PUlro-sB bus HUB WI-RD TPIIO
X-21 X-21 N-28 N-28 UNI-F IN

X-22 M-28 HSS 3d N/S
_X-23 L-28 PU ,SS 5

X-24 X-24 PU HSS 1 N-29 N-29 LSS .7c NS

£ ____ X-25 P.U. HSS 3 .M-29 wA_. 5

X-26 LSS 9d S L-29 UNI H IN _

W-25 W-25 P.U. HSS F-5 F-5 BUS F6

I W-26 DEC II-13 ,E-5 FI 6

W-27 UNI-1 IN _D-5 D.O. HSS 2

J W-28 ENC II-14 _ _C-.5

W-29 UNI 6 IN F-6 F-6 BUS F5

S•X-27 X-27 F-6 ... DO LSS 7

'_EX-28 _D-6 UNI-6 IN.

SI ! X-.29,' c-6 UNI 2 OUT

N-24 N-24 CAK 2 IF-? F-7 UNI 2 "rN

M M-24 WAK 0 E-7 LSS lOd S

L-24 UNI-D OUT , D-? D.O. HSS 3

I N-25 N-25 UNI J IN C-7? BUS F-8

M-25 HSS 5d IN F-8 F-8 BUS F- 9 ,,

L-25 HSS 2d NS E-8 D.O. HSS 4 _

N-26 N-26 HSS 3o N/S D-8 D.O. LSS 8

1M-26 UNI-5 IN C-8 BUS F- 7

L-26 UNI-J IN F-9 F-9 BUS F-8

jN-27 N-27 HSS 5c N/S E-9 DISCONNECT

M4-2? 2FD a 1 D-9

j -27 2ED a 2 C-9
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Date: Jinuury 24, 1961
T Ac F BUSSES (Con inufd) --

Program: Output Format A

I3DS I HUI WIRED TO PURPOSE BUS HUB WIFWFD TO _____OE

F-10 F-10 D.O. LSS 9 v, F-26 F-26 LSS 8a NS

E- O BUS F26 E-26 UNI 17 IN

D-10O D.O. LSS 6 D-26 LSS 10 DO

0-10 C.0-26 BUS FI1 -

F-I1 F-l1 LSS 9c NS ,F-27 F-27 SET PD c8

E-11 UNI K IN .. 27 HSS 4 c S

D-3.1 SET PD ci [ D-'27 BUS F28

0-11 0-27

F-12 F-12 UNI-12 IN F-28 F-28 LSS 6a S

E-12 UNI-18 IN E-28 UNI 8 IN

D-12 FD a I D-28 ISET PD W8

C-12 UNI-13 IN C-28 BUS F27

F-23 F-23 .F-29 F-29

E-23 BUS F-24 E-29 LSS 7d NS

D-23 SET PDC 2 D-29 SET CAK 10.

0-23 SET PDc 4 C-29 UNI G IN

F-24 F-24 BUS F-23 _ F-30 F-30

E-24 SET PD1 2 ,.. F-30 UNI-8 IN

D-24 SET PD3 1 D--30 UNI-1 IN

C-24 UNI-K OUT C-30 LSS 9 a N/S

F-25 F-25 HSS 2b S

E-25 mi-5 IN

D--25, WAK I

C-25 UNi-K IN
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K
DATE: JANUARY 24,1961

T & F UNIT - PROGRAM DIST. & ADDRESS WIRING

PRO RM: OUTPUT FORMAT A

PROGRAM DISTRIBUTOR OUT MOD 12 PDK CXT

HUB WIRED TO PURPOSE HUB WIRED TO PURPOSE
;Ij• ISS 8a C

1 UNI-8 IN

T LSS lOa C

3 LSS 10b C

4 LSS8bC
Lss 8c

5 ISS 10c C
T11 AND 3 IN

-. CAK /
12 WAK 7

SPU LSS 8•.El 13 J s 10
UNI-H IN

19 WAK 6

4L25 LSS 7aC

T ~~~ LSS~o ________

36 ISS 7d C STEP PD I_ _

4&0 END FILL HUB WIRED FROM

"41 UNI-D IN 1. STEP- DECODE INV 7 OUT
PD 44

43 LSS 9a C 2. VOID STEP-DECODE

44 PD 43 3. STEP -'ENCODE BUS h-7

7 39 HSS 2c IN 4. VOID STEP-ENCODE

97 HSS 3c IN
INV 3 IN

99 HSS 3d IN
AND 6 IN

1inn HsR !h TN

1DL 1 TNT-6 TN

I1WA PIT TIM 6

I 130 LSS 6a C
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T &F UNIT-"IOG.A• D_ MI_•S__ Ir ItI (Iontinued)

Dater January 24. 1961

programt, Output Format A

SET IN.CHAR. ADD SET IN.WORD ADD

HUB WIRED FROM HUD WIRED FROM

11 UNI-5 OUT 0 BUS N-24

10 BUS F29 1 BUS. F25

HSS 5d S

8 3

7 FD! 2. UNI gOUT

6 BUS h-14 5 BUS -. 9

UNI H OUT 6 PD 19

BUS b19 7 PD 12

I _BUS f 14

2 BtSN-24 9 UNI " OUT

SET PD CHAR. IN. SET PD WORD IN
-HUB WIRED FROM HUB WIRED FROM

S8 BUS F27 8 BUS F28

4 BUS F-23 4

2 BUS F-23 2 BUS F-2A.

j . BUS F1I1. BU F-24
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Datesrjpppupry 2 !L61:'-T &F UTNiT -FUNCTIONLW/IDIM
UT Iprograml Output Format A

INHIBIT HUB START HUBS END HU13 OUT HUB
FILL WIRED FROM WIBFD PPOM WIRD JFROM . WIRED TO 2URPfEQ""PAD SPEED FIX TIME

-A aFD a I PD -0 UNI-19 M AND ALT.IN X ZSG.

Si b

"FUNCTION INPUTS _

INPUT HUB INHIBIT HUB STOP 0UPUT
FUNCTION WIRFD FROM WIRED FROM WIRED TO PURPOSE

1, OUTPUT STOP________ ______JU

2. OUTPUT STAR7 ,

3. INPUT STOP _

S.. VDECOP OUT
"4. CORRFCTTON WIRED TO PURPOOEM•

"5. VOID

6. END OF DATA BUS 'F- 5

7 'TRACK SWITCH UNI-L OUT DECODER IN HUB WIRED FROM.

8. BUFFER CLEAR

9. WORD CLEAR _ _ __ 2-CgHAR, FUNO, DET, a
PURPO"E.

10, STOP _IN 1I UB IN 2 HUB OUT HUB
WIRID FROM WIRED FROM WIRED TO

1i STOP __________ ___________ _

BUS N-.27 BUS N-27 UNI-14 IN

____ _IN.VETERS

IN IN HUB OUT HUB _ _._

J ffIV WIRED FROM WIRED TO PURPOSE 2-CHAR, FUNO, DET. b
INVERT PARITY - PURPOSE,

1 BUS x-1 CIPR IN-PAR OF ENiC. OUT IN I HUB IN 2 HUB OUT HUB
WIRED FRO WIRMD FOM WRI) TO

2 BUS a-2?j AND 7 IN

3 PD-99 AND 5 IN

""L.,4 BUS u-2 AND 6 IN

5..... UNI-18 OUT AND 2 IN

7 BUPD STEP
S7 BUS, h-7 , IN I ....
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D~toatJnnuary 2 4 LL 9 6
'

T &F UNIT TS- MI WLfljAY, IlC
Programt. Output Format A

- ,Pl. :A 0UT UNEI Mtf.!L HN PARITYQr~j_ MW2 ONTROLIIJ1 IýrD _1O1!, . JJQ. ~-- IRI FRM___ hýll "i'E **** -OM PUJRPOS3E

-1 BUS w-30 I JPz L 1C, ___D__ d_ 3____

2 BUS v-302 021MR

B.L. JUS 1=30 P,/p, 4_ _ _ _

SBIJ CT MHARACTFIPRIT
16 B3US W-20 16 P 1 IUB IE TO/rROM PURPOE

32 BUS 13/4 P/0 32 ODD UNI-1j 5 IN __

MENO CIHANNEL, PAR, SEUCT C11ANNEL PARITY Io Ulm_10

HUB WRED T/FROM. WIRD TOAROM -HUBIRDTO.RP~

IL..____ ODD CHANNEL PARITY S -AL _

ELTE AND2-OU CJjANyrm PARiTY ODD_ -O _____

OT AND ________M_______

B-O _ _

D-0

MODFE SRT.ECTION /O COMPUTERR

HUB WID FROM HUH WIRED FROM

j_ _ _ a

IN 3
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j ~~T a r UNiT - XTBC&ULAEO cgN=O wiRIR (ciz~imed).
Datt January 24, 1961

prograit Output Format A

NS HUB HMB S HUB HUB WI__DFRO HUB WIRED FROMT•IRED TO1 IBM TO W= TO
S.T• FILL v. .. ..

I ,=L _ _ _ _ I _ _ _ _

• •- ,N/S HUB C HIM a HUJB wpm, IRDImo
•' ~ ~ y mmWT, rs o wm T wnmv mo m m TO"

2-b.

S-I-- __
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SFWIA EM vm-ýDatee- January 24. 1961

progizsg Output Format A

TD4Z OUT _________

-t Wrmwcý _ _FU

ST._ __ _ __ _ _ _

DO1 _

S_______________________ D4____________________ CO M.-.Z

____OS WHUB FROM PUP0E

IRDI
170 -00M
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